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TO VICTOR EMMANUEL II., IQNG OF ITALY. 
Sire, 

In dedicating this volume to your Majesty, I am also 
doing an act of justice to the memory of your ilhistrious 
father. 

In 1840, the King, Charles Albert, invited tl)e learned of 
Italy to assemble^in his capital. At the request of her most 
gifted Analyst, I brought with mo the drawings and explana- 
tions of the Analytical Engine. These were thoroughly 
examined and their truth acknowledged by Italy’s choicest 
sons. 

*«f 

To/the £ing, yoar father, I am indebted for the first public 
and official acknowledgment of this invention. 

r am happy in thvfe expressing my deep sense of that obli- 
gation to his son, the Sovereign of united Italy, the country 
of Archimedes and of Galileo. 

1 am. Sire, 

With the highest respect. 

Your Majesty’s faithful Servant, 

CHABLES BABBAGE. 




PREFACE. 


Some men write their lives to save themselves from ennui, 
careless of the amount they inflict on their readers. 

Others >mto their personal history, lest some kind friend 
should survive them, and, in showing off* his own talent, un- 
wittingly show them up. 

Others, again, writer their own life from a different motive 
— from fear that the vampires of literature might make it 
their prey. 

I have frequently had applications to write my life, both 
from my countrymen and from foreigners. Some caterers 
for the pul die offered to pay me for it. Others required that 
I should pay them for its insertion ; others offered to insert 
it without charge. One proposed to give mo a quarter of a 
column gratis, and as many additional lines of eloge as I 
chose to write and pay for at ten-pence per line. To many 
of these I sent a list of my works, with the remark that 
they formed the best life of an author ; but nobody cared to 
insert them. 

I have no desire to write my own biography, as long as I 
have strength and means to do better work. 

The remarkable circumstances attending those Calculating 
Machines, on which I have spent so large a portion of my 
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life, make me wish to place on record some account of their 
past history. As, however, such a work would be utterly 
uninteresting to the greater part of my countrymen, I thought 
it might be rendered less unpalatable by relating some of my 
experience amongst various classes of society, widely differing 
from eaeli other, in which I have occasionallyjtnixed. 

This volume does not aspire to the name of an autobio- 
graphy. It relates a variety of isolated circumstances in 
which I liave taken part — some of them arranged in the 
order of time, and others grouped together in separate chap- 
ters, from similarity of subject. 

The selection has been made in some cases from the im- 
portance of the matter. In others, from the celebrity of the 
persona concerned ; whilst several of thorn furnish interesting 
illustrations of human character. 
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PASSAGES 


PROM THE 

LIFE OF A PHILOSOPHER. 


CHAPTEK I. 

MY ANCESTOK8. 


Tracwl his dosoont, through ages dark, 

From cats that caterwauled in Noj^h’s ark. 

^ SALMAGUNOr, 4to, 1793. 

Value of a celebrated Name — My Ancestors — U’heir Ante-Mosaic origin — 
Flint-workers — 'I'ool-makcrs — Not descended from Cain — Ought a Phi- 
losopher to avow it if he were? — Probability of Descent from Tubal Cain 
— Argument in favour, ho worked in Iron — On the other side, he in- 
vented Organs — Possible origin of my Name — Family History in very 
recent times. 

What is there in a name ? It is merely an empty basket, 
* until you put something into it. My earliest visit to the 
Continent taught me the value of such a basket, filled with 
the name of my venerable friend the first Herschel, ere yet 
my younger friend his son, had adorned his distinguished 
patronymic with the additional laurels of liis own well-earned 
fame. 

The inheritance of a celebrated name is not, however, 
without its disadvantages. This truth I never found more 
fully appreciated, nor more admirably expressed, than in a 
conversation with the. son of Filangieri, the author of the 
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DESCENT FROM FLINT-WORKERS. 


celebrated Treatise on Legislation, with whom I became ac- 
quainted at Najdes, and in whose company I visited several 
of the most interesting institutions of that capital. 

In tlie course of one of our drives, I alluded to the advan- 
tages of inheriting a distinguished name, as in the case of 
the second Herschel. His reijiark was, “ For my own part, 

I think it a great disadvantage. Such a man must feel in 
“ the position of one inheriting a vast estate, so deeply 
mortgaged that ho can never hope, by any efforts of his 
‘‘ own, to redeem it.” 

Without reverting to the philosophic^, but unromantic, 
views of our origin taken by Darwin, I sliall pass over the 
long history of our progress from a monad up to man, and 
commence tracing my ancestry as the world generally do : 
namely, as soon as there is the slightest ground for conjec- 
ture. Although I have contended for the Mosaic date of the 
creation of man as long as I decently could, and have even 
endeavoured to explain away * some of the facts relied upon 
to prove man’s long anterior origin ; yet I must admit that tlie 
continual accumulation of evidence probably will, at last, 
compel me to acknowledge that, in this single instance, 
the writings of Moses may have been misapprehended. 

Let us, therefore, take for granted that man and certain ' 
extinct races of animals lived together, thousands of years 
before Adam. We find, at that period, a race who formed 
knives, and hammers, and arrow-heads out of flint. Now, 
considering my own inveterate habit of contriving tooUy it is 
more probable that I should derive my passion by hereditary 
transmission from these original tool-makei*s» than from any 
other inferior race existing at that period. 

* On the remains of human art, mixed with the bones of extinct races of 
animals. Proceedings of tlie Royal Society, 26th May, 1859. 
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Many years ago I met a very agreeable party at Mr. liogers* 
table. Somebody introduced the subject of ancestry. I re- 
marked that most people arc relucUiut to acknowledge as 
their father or grandfather, any person wlio had committed a 
dishonest action or a crime. But that no one ever scrupled 
to be proud of a remote ancestor, even though he might have 
been a thief or a murderer. Various remarks were made, 
and reasons assigned, for this tendency of the educated mind. 
I then turned to my next neighbour, Sir Robert H. Inglis, and 
asked him wliat ho would do, supposing ho possessed un- 
doubted documents, that ho was lineally descended from Cain. 

Sir Robert said he was at that moment proposing to him- 
self the very same question. After some consideration, ho 
said lie should burn them ; and then inquired what I should 
do in the same circumstances. My reply w^as, that I should 
preserve them : but simply because I thought the preserva- 
tion of ixwy fact might ultimately be useful. 

I possess no evidence that I am descended from Cain. If 
any herald suppose that there may be such a presumption, I 
think it must arise from his confounding Cain with Tubal 
Cain, who was a great worker in ironr^^Still, however ho 
might argue that, the probabilities are in favour of lais 
^opinion: fori, too, work in iron. But a friend of mine, to 
whose kind criticisms I am much indebted, suggests that as 
Tubal Cain invented the Organ, this probability is op{K)sed 
to the former one. 

The next step in my pedigree is to determine whence the 
origin of my modern family name. 

Some have supposed it to be derived from the cry of slieep. 
If so, that would point to a descent from the Shepherd Kings. 
Others have supposed it is derived from the name of a place 
called l?ab or Babb, as we have, in the West of England, Bab 

n 2 
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8AD OMISSION. 


Tor, Babbacoml)C, &c. But this is evidently erroneous ; for, 
when a people took possession of a desert country, its various 
lo(uiliti(}8 could possess no names ; (.‘onsequently, the colonists 
(!ould not bilvo names from the country to wliich they 
migrated, but would very naturally give their own names to 
tho several lauds they appropriated : mats revenons a nos 
nioutons.^' 

How my blood was transmitted to mo through more 
modiTii races, is quite immaterial, seeing the admitted an- 
tiquity of the flint- workers. 

In recent times, that is, since the Conquest, my knowledge 
of the history of my family is limited by the uiifortimato 
f)inission of my name from tho roll of William’s followers. 
Those who arc curious about the subject, and are idlers, may, 
if they think it worth while, search all tho parish registers 
in the West of England and elsewhere. 

The light I can throw upon it is not great, and rests on a 
few documents, and on family tradition. During the past 
four generations I have no surviving collateral relatives of 
my own name. 

Tlio name of Babbage is not uncommon in the West of 
hjiglaud. One day during my boyhood, I observed it over a 
small grocer’s shop, whilst riding through the town of Chudley. * 
I dismounted, went into the shop, purchased some figs, and 
found a very old man of whom I made inquiry as to his 
family. Ho had not a good mempry himself, but his wife 
tnld me that his name was Babb when she married him, and 
that it was only during the last twenty years he had adopted 
the name of Babbage, which, the old man thought, sounded 
better. Of course I told his wife that I entirely agreed with 
her husband, and thouglit him a very sensible fellow. 

The craft most frequently practised by my ancestors seems 
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to liavo been that of a goldsmitli, althongh several are be- 
lieved to have practised less dignified trades. 

In the time of Henry the Eighth one of my ancestors, to- 
gether with a hundred men, were taken prisoners at the 
siege of Calais. 

Wlien William the Third landed in Torbay, anotlior ances- 
tor of mine, a yeoman possessing some small estate, under- 
took to distribute his proclamations. For tliis bit of high 
treason he was rewarded with a silver medal, whicdi I well 
remember seeing, when I was a boy. It luid descended to a 
very venerable and truthful old lady, an unmarried aunt, the 
historian of our family, on whose authority the identity of 
the medal I saw witli that given by King William must rest. 

Another ancestor married one of two daughters, tht» 
only children of a wealthy physician, Dr. Burtliogge, an inti- 
mates friend and correspondent of John Locke. 

Somewhere about 1700 a member of my family, om^ 
Richard Babbage, w'ho appears to have been a very wild 
fellow, having tried his hand at various trades, and given 
them all up, offended a w'calthy relative. 

To punisli this idleness, his relative entailed all his larger 
estates upon eleven different people, after wliom In^ gave it to 
this Richard Babbage, who, had there been no entail, would 
have taken them as heir-at-law. 

Ten of these lives had dropped, and the eleventh was in a 
eoBsupiption, when Richard Babbage took it into his liead to 
go off to America with Bamfylde Moore Carew, the King of 
the Beggars. 

The last only of the eleven lives existed when ho em- 
barked, and that life expired within twelve months after 
Richard Babbage sailed. The estates remained in possession 
of the representatives of the eleventh in the entail. 
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If it could have been proved that Eichard Babbage had 
survived twelve months after his voyage to America, these 
estates would have remained in my own branch of the 
family, 

I possess a letter from Richard Babbage, dated on board 
the ship in which he sailed for America. 

In tlie year 1773 it became necessary to sell a portion of 
this property, for the purpose of building a church at Asli- 
brenton. A private Act of Parliament was passed for that 
purpose, in which the rights of the true heir were reserved. 



(JIIAPTEli II. 

CHILDHOOD. 


The Prince of Darkness is a gcntlenian.” — llandet. 


Early Passion for inquiry and inquisition into 'J'oys — Lost on Loudon 
Hridge — Sui)iK)sed value of the young Philosopher — Found again— 
Strange Coincidence in after-years — Poisoned — Frightened a Schoolfellow 
by a Ghost — Frightened himself by trying to raise the Devil — Efl’ect of 
Want of Occupation for the Mind — IVeasu re- trove — Death and Non- 
aj^peamnee of a Schoolfellow. 

Fjiom my earliest years I had a great desire to inquire into 
the causes of all those little things and events which astonish 
the childish mind. At a later period I commenced the still 
more important inquiry into those laws of thought and those 
aids which assist tlie human mind in passing from received 
knowledge to that otlier knowledge then unknown to our race. 

* I now think it fit to record some of those views to which, at 
various periods of my life, my reasoning lias led me. Truth 
only has been the object of my search, and I am not conscious 
of ever having turned aside in my inquiries from any fear 
of the conclusions to which they might lead. 

As it may be interesting to some of those who will 
hereafter read these lines, I shall briefly mention a few 
events of my earliest, and even of my childish years. My 
parents being born at a certain period of history, and in a 
certain latitude and longitude, of course followed the religion 
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of their country. They brought me up in the Protestant form 
of the Christian faithr My excellent mother taught me the 
usual forms of my daily and nightly prayer ; and neither in 
my father nor my mother was there any mixture of bigotry 
and intolerance on the one hand, nor on the other of that 
unbecoming and familiar mode of addressing the Almiglity 
which afterwards so much disgusted me in my youthful years. 

My invariable question on receiving any new toy, was 
Mamma, what is inside of it?” Until this information was 
obtained those around me had no repose, and the toy itself, 
I have been told, was generally broken, open if the answer 
did not satisfy my own little ideas of the “ fitness of things.” 

Earliest Becollections, 

Two events which impressed themselves forcibly on my 
memory happened, I think, previously to my eighth year. 

When about five years old, I was walking with my nurse, 
who had in her arms an infant brother of mine, across London 
Bridge, holding, as I thought, by her apron. I was looking 
at the ships in the river. On turning round to speak to her, 
I found that my nurse was not there, and that I was alone 
upon London Bridge. My mother had always impressed upon 
me the necessity of great caution in passing any street-cross- 
ing : I went on, therefore, quietly until I reached Tooley Street, 
where I remained watching the passing veliicles, in order to 
find a safe opportunity of crossing that very busy street. 

In the mean time the nurse, having lost one of her charges, 
had gone to the crier, who proceeded immediately to call, by 
the ringing of his bell, the attention of the public to the fact 
tliat a young pliilosophcr was lost, and to the still more im- 
portant fact that five shillings would be the reward of his 
fortunate discoverer. I well remember sitting on the steps of 
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the door of the linendraper’s shop on the opposite corner of 
Tooley Street, when the gold-laced crier was making proclama- 
tion of my loss ; but I was too much occupied with eating 
some pears to attend to what he was saying. 

The fact was, that one of the men in the linendraper’s 
sliop, observing a little cliild by itself, went over to it, and 
asked what it wanted. Finding that it had lost its nurse, 
ho brought it across the street, gave it some pears, and 
placed it on the steps at the door : liaving asked my name, 
the shopkeeper found it to be that of one of his own customers. 
He accordingly sent off a messenger, who announced to my 
mother the finding of young Pickle before she was aware of 
liis loss. 

Those who delight in observing coincidences may perhaps 
account for the following singular one. Several years ago 
when the houses in Tooley Street were being pulled down, 
1 believe to make room for the new railway terminus, I hap- 
pened to pass along the very spot on which I had been lost 
in my infancy. A slate of the largest size, called a Duchess,* 
was tlirown from the roof of one of the houses, and penetrated 
into the earth close to my feet. 

The other event, which I believe happened some time after 
•the one just related, is as follows. 1 give it from memory, 
as I have always repeated it. 

I was walking with my nurse and ray brother in a public 
garden, called Alontpelier (Jardens, in Walworth, On re- 
turning through the private road leading to the gardens, I 
gathered and swallowed some dark berries very like black 
ci^'rants : — these were poisonous. 

* There exists an aristocracy even amongst slates, ixjrhaps from tlieir 
occupying the most tkvuted position in every house. SnuiU ones arc 
called Ladies, a larger size Countesses, and the biggest of all arc Duchesses. 
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On iny return home, I recollect being placed between my 
father’s knees, and his giving me a glass of castor oil, wliich I 
took from his hand. 

My father at that time j^ssessed a collection of pictures, 
lie sat on a chair on the right hand side of the chimney- 
piece ill the breakfast room, under a fine picture of our 
Saviour taken down from the cross. On the opposite wall 
was a still-celebrated Interior of Antwerp Cathedral.” 

In after-life I several times mentioned the subject both to 
my father and to my mother ; but neither of them had the 
slightest recollection of the matter. - 

Having suffered in health at the age of five years, and 
again at that of ton by violent fevers, from which I was with 
difficulty. saved, I was sent into Devonshire and placed under 
the care of a clergyman (who kept a school at Alphington, 
near Exeter), with instructions to attend to my healtli ; but, not 
to press too ranch knowledge upon me : a mission which he 
faithfully accomplished. Perhaps great idleness may have 
led to some of my childish reasonings. 

Kelations of ghost stories often circulate amongst chikh-en, 
and also of visitiitions from the devil in a persmal form. 
Of course I shared the belief of my comrades, but still had 
some doubts of the existence of these })er8onagcs, although 
greatly feared their appearance. Once, in conjunction with 
a comiianion, I frightened another boy, bigger than myself, 
with some pretended ghost; how prepared or liow repre- 
sented by natural objects I do not now remember ; I believe 
it was by the accidental passing shadows of some external 
objects u|X)n the walls of our common bedroom. 

The eflect of this on my playfellow was painful ; ho was 
much frightened for several days ; and it naturally occurred 
to mo, after some time, that as I had deluded him with ghosts, 
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I might myself have been deluded by older persons, and that, 
after all, it might be a doubtful point whether ghost or devil 
over really existed. I gathered all the information I could 
on the subject from the other boys, and was soon informed 
that there was a peculiar process by which the devil might 
be raised and become personally visible. I carefully collecteYl 
from the traditions of different boys the visible forms in 
which the Prince of Darkness had been recorded to have 
ap|)eared. Amongst them were — 

A rabbit, 

An owl, 

A black cat, very frequently, 

A raven, 

A man with a cloven foot, also frequent. 

After long thinking over the subject, although checked by 
a that the inquiry was wicked, my curiosity at length 

over-balanc<?d my fears, and I resolved to attempt to raise 
the devil. Naughty [H'ople, I was told, had made written 
compacts witli the devil, and had signed them with their 
nam<\s written in their own blood. These Inul become very 
rich and great men during their life, a fact which might be 
4irell known. Hut, after death, they were described as 
having 8uffere<l and continuing to suffer physical torments 
throughout eternity, another fact whi(»h, to my uninstructed 
mind, it seemed dillicult to prove. 

As I only desired an interview with the gentleman in 
black simply to convince ray senses of his existence, I de- 
clined adopting the legal foims of a bond, and preferred 
one more resembling that of leaving a visiting card, when, if 
not at liomc, I iniglit expect the satisfaction of a return of the 
visit by the devil in fKjrsoii. 
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Accordingly, having selected a promising locality, I went 
one evening towards dusk up into a deserted garret Having 
closed the door, and I believe opened the window, I proceeded 
to cut my finger and draw a circle on the floor with the blood 
which flowed from the incision. 

I then placed myself in the centre of the circle, and either 
said or read the Lord s Prayer backwards. This I accom- 
plished at first with some trepidation and in great fear 
towards the close of the scene. I then stood still in the 
centre of that magic and superstitious circle, looking with 
intense aiixuity in all directions, especially at the window and 
at the chimney. Fortunately for myself, and for the reader 
also, if ho is interested in this narrative, no owl or black cat 
or unlucky raven came into the room. 

In either case my then Aveakened frame might have ex- 
piated this foolish experiment by its own extinction, or by 
the alienation of that too curious spirit which controlled its 
feeble powers. 

After waiting some time for my expected but dreaded 
visitor, I, in some degree, recovered my self-possession, and 
leaving the cinde of my incantation, I gradually opened the 
door and gently closing it, descended the stairs, at first 
slowly, and by degrees much more quickly. 1 then rejoino:^ 
my companions, but said nothing whatever of my recent 
attempt. After supj)er the boys retired to bed. Wien mo 
were in bed and the candle removed, I proceeded as usual 
to repeat my prayers silently to myself. After the few first 
sentences of the Lord’s Prayer, I found that I had forgotten a 
sentence, and could not' go on to the conclusion. This 
alarmed me very much, and having repeated another prayer 
or hymn, I remained long a\vake, and very unhappy. I 
thought that this forgetfulness was a pimlshment inflicted 



EXPEIUMENTAL RELIGION. 


13 


upon me by the Almighty, and that I was a wicked little 
boy for having attempted to satisfy myself about the exist, 
ence of a devil. The next night my memory was more 
faithful, and my prayers went on iis usual. Still, however, I 
was^nliappy, and continued to brocnl over the inquiry. My 
uninstructed faculties led me from doubts of the existence of 
a devil to doubts of the book and the religion which asserted 
him to be a living being. My sense of justice (whether it bo 
innate or acquired) led me to believe that it was imj)ossible 
that an almighty and all-merciful God could punish me, a 
p<x>r little boy, with eternal torments because I had anxiously 
taken the only means I knew of to verify the tnith or false- 
hood of the religion I had been taught. I thought over 
these things for a long time, and, in my own childish mind, 
wished and prayed that God would tell me what was true. 
After long meditation, I resolved to make an experiment 
to settle the question. I thought, if it wjis really of such 
immense imi)ortauoo to mo here and hereafter to believe 
rightly, that the Almighty would not consign mo to etonial 
misery l)ecau8e, after trying all means that I could devise, I 
was unable to know the truth. I took an odd mode of 
making the experiment ; I resolved that at a certain hour of 
% <*ertain day I would go to a certain room in the house, and 
that if I found the door open, I would believe the Bible ; but 
that if it were closed, I should conclude that it was not true. 
I remember well that the observation was made, but I have 
no recollection as to the state of the door. I presume it was 
found open from the circumstance that, for many years after, 
I was no longer troubled by doubts, and indeed wont througli 
the usual religious forms with very little thought about their 
origin. 

At length, as time went on, my bodily health was restored 
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by ray native air : my mind, however, receiving but little in- 
struction, began, I imagine, to prey upon itself — sucli at least 
1 infer to have been tlie ease from the followiiig dreurnstanco. 
One day, when uninterested in the sports of my little com- 
panions, I had retired into the shrubbery and was leaning my 
head, supported by my left arm, upon the lower branch of a 
thorn-tree. Listless and unoccupied, I imagined I had a 
head-ache. After a time I perceived, lying on the ground 
just under me, a small bright bit of metal. I instantly seized 
the precious discovery, and turning it ovcjr, examined both 
sides. I immediately concluded that I had discovered some 
valuable treasure, and running away to my deserted com- 
panions, showed them my golden coin. Tlie little company 
became greatly excited, and declared that it must be gold, 
and that it was a piece of money of great value. Wo ran off 
to get the opinion of the usher ; but whether he partook of 
the delusion, or we acquired our knowledge from the higher 
authority of the master, I know not. I only recollect the 
entire dissipation of my head-ache, and then my ultimate 
great disappointment when it was pronounced, upon the un- 
doubted authority of the village doctor, tluit the square piece 
of brass I had found was a half-dram weight which had 
escaped from the box of a pair of medical scales. Tliis littL’ 
incident had an important effect upon my after-life. I re- 
flected upon the extraoixlinary fact, that my head-ache had 
been entirely cured by the discovery of the piece of brass. 
Although 1 may not have put into words the principle, 
that oecupation of the mind is such a source of pleasure that 
it can relieve even the pain of a head-ache ; yet I am sure it 
practically gave an additional stimulus to me in many a 
difficult inquiry. Some few years after, when suffering 
under a form of tooth-ache, not acute though tediously 
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wearing, I often had recourse to a volume of Don Quixote, 
and still more frequently to one of Robinson Crusoe. Al- 
though at first it required a painful effort of attention, yet 
it almost always happened, after a time, that I had forgotten 
the moderate pain in the overpowering interest of the novel. 

My most intimate companion and friend was a boy named 
Dacres, the son of Admiral Richard Dacres. We had often 
talked over such questions as those I have mentioned in 
this chapter, and \vc had mmlc an agreement that whichever 
dial first should, if possible, appear to the other after death, 
in order to satisfy the survivor about tluur solution. 

After a year or two my young friend entered the navy, 
but we kept up our friendship, and when he was ashore I saw 
him frequently. lie was in a ship of eighty guns at tlio 
passage of the l)ardanelh‘s, under the command of Sir 
Thomas Duckworth. Ultimately ho was sent homo in 
ehargt? of a prize-sliip, in which he suffered the severest 
luirdships during a long and tern i)estuous .voyage, and then 
died of consumption. 

I saw him a few days before his death, at the age of about 
eighteen. We talked of former timers, but n(u*tljer of us men- 
tioned the compact. I believe it occurred to his mind : it 
Was certainly strongly present to my own. 

He died a few days after. On the evening of that day I 
retired to my own room, which was partially detached from 
tlie house by an intervening cons(*rvatory. I sat up until 
after midnight, endeavouring to reatl, but found it impossible 
to fix my attention on any subject, except the over{)o\v<^ring 
feeling of curiosity, which absorbed my mind. I then un- 
dressed and went into bed; but sleep was entirely banished. 
I had previously carefully examined whether any cat, bird, 
or living animal might be actridentally concealed in my room, 
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and I had studied the forms of the furniture lest they should 
in the darkness mislead me. 

I passed a night of perfect sleeplessness. The distant clock 
and a faitliful dog, just outside my own door, produced the 
only sounds which disturbed the intense silence of that 
anxious night 
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During my boyhood my mother took me to several exhi- 
bitions of machinery. I well remomher one of tliom in 
Hanover Square, by a man who called himself Merlin. I 
was so greatly interested in it, that the Exhibitor remarked 
the circumstance, and after explaining some of tlie objects 
to which tlie public had access, proposed to my mother to 
take me up to his workshop, where I should stn^ still more 
wonderful automata. A\"o accordingly ascended to the 
attic. There were two uncovered female figures of silver, 
about twelve inches high. 

One of these walked or rather glided along a space of 
about four feet, when she turned round and went hack to her 
original place. She used an eye-glass occasionally, and 
bowed frequently, as if recognizing Ifor acquaintances. The 
motions of her limbs were singularly graceful. 

The other silver figure was an admirable danseuBe, with a 
bird on the fore finger of her right hand, which wagged its 
tail, flapped its wings, and opened its beak. This lady atti- 
tudinized in a most fascinating manner. Her eyes were full 
of imagination, and irresistible. 


c 
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UNJUST PUNISHMENT. 


These silver figures were the clief-d’oeuvres of the artist : 
they had cost him years of unwearied labour, and were not 
even then finished. 

After I left Devonshire I was placed at a school in the 
neiglihgurhood of London, in which there were about thirty 
boys. 

My first experience was unfortunate, and probhbly gave an 
unfavourable turn to my whole career during my residence of 
three years. 

After I had been at school a few weeks, I went with one of 
my companions into the play-ground in the dusk of the even- 
ing. We heard a noise, as of peo])le talking in an orchard 
at some distance, which belonged to our master. As the 
orchard had recently been robbed, we thought that thieves 
wore again at w'ork. We a(^cordingly (dimbed over the 
boundary wall, ran across the field, and saw in the orchard 
beyond a couple of fellows evidently running away. Wo 
pursued as fast as our legs could carry us, and just got up to 
the supposed thieves at the ditch on the opposite side of the 
orchard. 

A roar of laughter then gi'ci'tcd us froiu two of our own 
companions, who liad entered the orchard for the purpose of 
getting some manure for their flowers out of a rotten mul- 
berry-tree. These boys were a>vare of oui’ mistake, and had 
humoured it. 

We now returned all together towards the play-ground, 
when we met our master, who immediately pronounced that 
we were each fined one shilling for being out of bounds. 
We two boys who had gone out of bounds to protect 
our master’s property, and who if thieves had really 
been there would probably have been half-killed by them, 
attempted to remonstrate and explain the case ; but all 
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remonstrance was vain, and we were accordingly fined. I 
nevei; forgot that injustice. 

The school-room adjoined the house, but was not directly 
connected with it. It contained a library of about three 
hundred volumes on various subjects, generally very well 
selected ; it also contained one or two works on subjects which 
do not usually attract at that period of life. I derived much 
advantage from tliis library ; and I now mention it because 
I think it of great importance that a library should exist in 
every school-room. 

Amongst the books was a treatise on Algebra, called 
‘‘Ward’s Young Mathematician’s Guide.” I was always 
partial to my arithmetical lessons, but this book attracted 
ray particular attention. After I had been at this school for 
about a twelvemouth, I proposed to one of my school-fi^llows, 
who was of a studious habit, that we should get up every 
moniing at three o’clock, light a fire in the s(!hool-room, an<l 
work until five or half-past five. Wo acccomplishcd this 
pretty regularly for several months. Our plan had, however, 
becom(5 partially known to a few of our companions. One 
of these, a hill lx)y, bigger than ourselves, having heard 
(►f it, asked me to allow him to get up with us, urging that 
Jiis sole object was to study, and that it would be of great 
importance to him in after-life. 1 had the cruelty to refuse 
this very reitsonable request. The subject has often recurred 
to my memory, bflt never without regret. 

Another of ray young companions, Frederick Marryat,* 
made the same i-equest, but not with tlie same motive. I 
told him we got up in order to work ; that he would only 
play, and that we should then be found out. After some time, 
having exhausted all his arguments, Marryat told me ho was 
♦ Afterwanls Captain Marryat. 

c 2 
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determined to get up, and would do it whether I liked it or 
not. 

Marryat slept in the same room as myself : it contained 
five beds. Our room opened upon a landing, and its door 
was exactly opposite that of the master. A flight of .staim 
led up to a passage just over the room in which the master 
and mistress slept. Ptissing along this passage, another flight 
of stairs led down, on the other side of the master’s bed-room, 
to another landing, from which another flight of stairs led 
down to the external door of the house, leading by a long 
j)assago to the school-room. 

Through this devious course I had cautiously threaded my 
way, calling up my companion in his room at the top of the 
last flight of stairs, almost every night for several months. 

One night on trying to open the door of my own bed-room, 
I found MaiTyat’s bed projecting a little before the door, so 
that I could not open it. I perceived that this was done 
purposely, in order that I might awaken him. I therefore 
cautiously, and by degrees, pushed his bed ba(*k without 
awaking him, and went as usual to my work. This occurred 
two or three nights successively. 

One night, howevtT, I found a piece of pack-thread tied to 
the door lock, which I traced to jMarryat’s bed, and concluded, 
it was tied to his arm or hand. I merely untied the cord 
from the lock, and passed on. 

A few nights after I found it impossible fb untie the cord, 
so I cut it with my pocket-knife. The cord then became 
thicker and thicker tor several nights, but still my pen-knife 
did its work. 

One night I found a small chain fixed to the lock, and 
passing thence into Marryat’s bed. This defeated my efforts 
for that night, and I retired to my own bed. The next night 
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I was provided with a pair of plyers, and iinhent one of the 
links, leaving the two portions attached to IMarryat’s arm 
and to the lock of the door. This occurred several times, 
varjung by stouter chains, and by having a padlo(‘k which I 
could not pick in the dark. 

At last one morning I found a chain too strong for the 
tools 1 possessed ; so I retired to my own bed, defeated. The 
next night, however, I provided myself with a ball of pack- 
thread. As soon as I lu‘ard by his breathing that Marryat 
was asleep, I cre})t over to the door, drew one end of my 
ball of packthread tlirougli a link of tlie too-powerful chain, 
and bringing it back with me to bed, gave it a sudden jerk 
by pulling both ends of the packthread passing through the 
link of the chain. 

]\raiTyat jumped uj), put out his hand to the door, found 
his ehaiii all right, and then lay down. As soon as ho was 
asleep again, I rep(?ated the operation. Having awakened 
him for the third time, I let go one end of the string, and 
drew it back by the otlu*r, so that ho was unable at daylight 
to detect the cause. 

At last, however, I hniiul it expedient to entc>r into a treaty 
of peace, the basis of which was that I should allow Marryat to 
► join the night party ; but that nobody (*lsc sliouhl be admitted. 
This eontinued for a short time ; but, one by one, threes or 
fijur otlier boys, friends of Marryat, j«>ined our i>ai’ty, and, as 
I had anticipated, no work was done. We all got to play ; 
we let off fire-works in the play-ground, and were of course 
discovered. 

Our master read us a very grave lecture at break hist u])ou 
the impropriety of this irregular system of turning night into 
day, and pointed out its injurious effects ujxm thc 3 health. 
This, he said, was so remarkable that he could distinguish by 

M ISSION I 1*3*^*^^ 

UBixAfit 
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their pallid countenances those who had taken part in it 
Now he certainly did point out every boy who had been up 
on the night we were detected. But it appeard to me very odd 
that the same means of judging had not enabled him long 
before to discover the two boys who had for several months 
habitually practised this system of turning night into day. 

Another of our pranks never received its solution in our 
master's mind ; indeed I myself scarcely knew its early his- 
tory. Somehow or other, a llussian young gentleman, who 
was a parlour-boarder, had I believe, expatiated to Marryat 
on the virtues of Cognac. 

One evening my friend came to me with a quart bottle of 
what he called excellent stuff. A council was held amongst 
a few of us boys to decide how w’e should dispose of this 
treasure. I did not myself much admire the liquid, but sug- 
gested that it might be very good when mixed up with a lot 
of treacle. This thought was unanimously adopted, and a 
subscription made to purchase the treacle. Having no vessel 
sufficiently large to hold the intended mixture, I proposed 
to take one of our garden-pots, stopping up the hole in its 
bottom with a cork. 

A good big earthen vessel, thus extemporised, was then 
filled with this wonderful mixture. A spoon or two, an oyster- , 
shell, and various other contrivances delivered it to its nu- 
merous consumers, and all the boys got a greater or less 
share, according to their taste for this extraordinary liqueur. 

The feast was over, the garden-pot was restored to its 
owner, and the treacled lips of the boys had been wiped with 
their hankerchiefs or on their coat-sleeves, when the bell an- 
nounced that it was pmyer-time. We all knelt in silence at 
our resj)ectivo desks. As soon as the prayers were over, one 
of the oddest scenes occurred. 
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Many boys rose up from their knees — but some fell down 
again. Some turned round several times, and then fell. 
Some turned round so often that they resembled spinning 
dervishes. Others were only more stupid than usual ; some 
complained of being sick ; many were very sleepy ; others 
Avere sound asleep, and had to 1x3 carried to bed; some 
talked fast and heroically, two attempted psalmody, but none 
listened. 

All investigation at the time was useh'ss : wo were sent off 
to bed as quickly as possible. It wiis only known that (.\)unt 
Cognac had married the sweet Miss Treatde, wliom all the 
boys knew and loved, and who lodged at the grocer’s,* in the 
neighbouring village. Ilut I l)elievc neither the pedigree of 
the bridegroom nor his domicile were ever discovered. It is 
probable that he was of French origin, and dwelt in a cellar. 

After I left this school I was for a few years under the 
care of an cxcelhait clergyman in the neighbourhood of 
Cambridge. There were only six hoys ; but I fear I did not 
derive from it all the advantage that I might have done. I 
came into frequent contact with the Kev. Charles Simeon, 
and with many of his (*nthusiastic disciples. Every Sunday 
I had to write from memory an abstract of the sermon lie 
preached in our village. Even at that period of my life 
1 had a taste for generaliziition. Accordingly, having gene- 
ralized some of Mr. Simeon’s sermons up to a kin<l of skeleton 
form, I tried, by way of experiment, to fill up such a form in 
a sermon of my own comiK)sing from the text of “ Alexander 

the coppersmith hath done us much harm.” As well as I 
remember, there were in my sermon some queer deductions 
from this text ; but then they fulfilhxl all the usual conditions 
of our sermons : so thought also two of my companions to 
whom I communicated in conjicleme this new nuuiufacture. 
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By some nnexplained circumstance my sermon relating to 
copper being isomorplious with Simeon’s own productions, 
got* by substitution into the hands of our master as the 
recollections of one of the other boys. Thereupon arose an 
awful explosion which I decline to paint. 

I did, however, learn something at this school, for I observed 
a striking illustration of the Economy of Manufactmes. 
Mr. Simeon had the cure of a very wicked parish in Cam- 
bridge, whilst rny instructor held that of a tolerably decent 
country village. If ctich minister had stuck to the instruc- 
tion of his own parish, it would have necessitated tho manu- 
facture’ of four sermons per week, whilst, by this beneficial 
inter(?hange of duties, only two were required. 

Each congregation enjoyed also another advantage from 
this arrangement — the advantage of variety, which, when 
moderately indulged in, excites the appetite. 
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father, with a view of acquiring some information 
wliich might bo of use to rao at Cambridge, had Q(:)nHultod a 
tutor of ouo of the colleges, who was passing lus long vaca- 
tion at the neighlxmring watering-place, Teigninouth. He 
dined with us frequently. "Fho advice of the Rev. Doctor 
was (piite sound, but very limited. It might be summed uj) 
in one short sentence : ** Advise your son not to purchase his 
wiiKJ in Cambridge.” 

I’reviously to my entrance at Trinity College, Cambridge, 
I resided fur a time at Tutnes,%ndcr the guidance of an 
Oxford tutor, who undertook to sup<^rinteiid my classical 
studies only. 

During my residence at this place I accidentally heard, for 
the firet time, of an idea of forming a univftml language. I 
was much fascinated by it, and, soon after, })roceeded to 
write a kind^f grammar, and then to devise a dictionary. 
Some trace of the former, I think, I still possess: but I was 
stopped in. my idea of making a universal dictionary by the 
apparent imixxssibility of arranging signs in any consecutive 
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order, so as to find, as in a dictionary, the meaning of each 
when wanted. It was only after I had been some time at 
Cambridge that I became acquainted with the work of 
Bishop Wilkins on Universal Language.” 

Being passionately fond of algebra, I had instructed my- 
self by means of Ward’s Young Mathematician’s Guide,” 
which had casually fallen into my hands at school. I now 
employed all my leisure in studying such mathematical 
works as accident brought to my knowledge. Amongst these 
wore Humpliroy Ditton’s Fluxions,” of which I could make 
nothing; Madame Agnesi’s ‘‘Analytical Institutions,” from 
which I acquired some knowledge ; Woodhouse’s “ rrinciplcs 
of Analyti(‘al ( 'ulculation,” from whi(*h I learned the notation 
of Leibnitz; and liagmnge’s “Theorie des Fonctious.” I 
possessed ^ilso the Fluxions of Maclaurin and of Simpson, 

Thus it happened that when I wemt to Cambridge I could 
work out such questions as the very moderate amount of 
mathematics which I then |x)ssessed admitted, with equal 
facility, in the dots of Newton, the d’s of Leibnitz, or the 
dashes of liUgrange. I had, however, met with many dif- 
ficulties, and looked forward with intense delight to the 
certauity of having them all removed on my arrival at Cam- 
bridge. I had ill my imagination fornuHl a plan for the 
institution amongst my future friends of a chess club, and 
also of another club for the discussion of mathematical 
subjects. 

In 1811, during the war, it was very difficult to procure 
foreign books. I had heard of the great work of Lacroix, 
on the “ Diftereutial and Integral Calculus,” which I longed 
to j)ossoss, and l>emg misinformed that its price was two 
guineas, I resolved to purcliase it in London on my passage 
to Cambridge. As soon as I arrived I went to the French 
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bookseller, Dulau, and to my great surprise found that the 
price of the book was seven guineas. After mucli thought 
I made the costly purchivse, \vent on immediately to Cam- 
bridge, saw my tutor Hudson, got lodgings, and then spcmt 
the greater part of the night in turning over the pages of my 
newly-acquired purchase. After a few days, I went to my 
public tutor Hudson, to ask the explanation of one of my 
mathematical difficulties. He listened to my question, said it 
would not be asked in the Seiiate House, and was of no sort 
of consequence, and advisetl me to get up the earlier sub- 
jects of the university studies. 

After some little while I went to ask the explanation of 
another difficulty from one of the lecturers. lie treated the 
question just in the same way. I made a third effort to bo 
enlighUmod about what was really a doubtful question, and 
felt satisfied that the person I addressed knew nothing of 
the matter, although he took some pains to disguise liis 
ignorance. 

I thus acquired a distaste for the routine of the studies of 
the place, and devoured the paj)ers of Euler and. other 
mathematicians, scathjred through innumomblo volumes of 
the academies of ret<-‘rsburgh, Berlin, and Paris, wliich tlie 
libraries I had recourse to contafted. 

Under these circumstances it was not surprising that 1 
should perceive and bo penetrated with the superior power 
of the notation of Leibnitz. 

At an early period, probably at the commencement of the 
second year of my residence at Cambridge, a friend of mine, 
Michael Slegg, of Trinity, was taking wine with me, dis- 
cussing mathematical subjects, to which ho also was enthu- 
siastically attached. Hearing the cliapel bell ring, he took 
leave of me, promising to return for a cup of (roffee. 
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RESULT OF IJfRLE SOCIETY. 

At tliw poriod Cambridge was ap^titod by a fierce con- 
troversy. S<j<*i(»tie8 had Ixien foriried for printing and eiren- 
latiiig tht^ Jiible. Ono party proposed to circulate it with 
notes, in order to niak<j it inhdiigible ; whilst the other 
scornfully r<*j(‘cted all explanations of the word of God as 
profauo atte.ir»])ts to nuuid that which was }>orfect. 

The walls of the town Wi^re placarded with broadsides, and 
|K)steTH were sent from house to house. One of the hitt(;r 
form of udvertis4*ment was lying upon iny table when Sh‘gg 
left me. Taking up tlu^ pap<T, and looking through it, I 
thoiiglit it, from its ( xaggeruted foius a goisl subj(M-t for a 
parfsly. 

I then drew up th(‘ sk(‘tch of a socit‘ty to be institut(‘(l for 
tmuslating the small W(»rk of liucroix on the Difterential and 
Integral ria(‘n>ix. It pro[K»s(Ml that W(‘ sliould have j)eri- 
odiral m<‘<*tiiigs for the pri>pagation of d’s; and eonsignu‘d to 
penlition all who supported the heresy of dots. It maintained 
that the work of Lacroix was so jmrfect that any comment 
was unnecessary. 

On SleggV return from chajxd T put the j»nnKly into his 
hands. My friend iiijoyt*d the joke lanvrtily, and at parting 
asked my permission to show the jwirody to a mathematical 
friend of his, Jlr, Ihxunhead?^ 

The next day Slegg f ailed on nu', and said that ho had 
put the joke into the hand (»f his frieinl, who, after laughing 
heartily, nauarked "that it was too gixxl a joke to l)o lost, 
and pn){K)8tMl seriously that we should form a society for the 
cultivation of mathematics. 

The next day Uromhead called on me. We talked tlm 
subject over, and agreed tn liold a meeting at his lodgings 

• AflcrwanKs Sir Ed wan! Ffrcnch Rroinlu afi, Iljir*., tho autlior of on 
pastor in the Tnuiaiwtions of the Royal Society. 
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for the purpose of forming a society for the promotion of 
analysis. 

At that meeting, besides the^projcHJtors, there were prescuit 
Herschel, Pi'acock, D’Arblay,* Ilyan,t llobiusou,| Frederick 
Maule,§ and s<?veral others. Wo constituted ourselves The 
Analytical Society hired a meeting-room, o\\en daily ; held 
meetings, read j)aj)er8, and disciLssi^l them. t)f course wt^ 
were mucli ridieulcKl by the Dons; and, not Ixing jsit down, 
it was darkly hinted that we were young iniiJels, -and that no 
good would come of us. 

In the meantime we quietly pursued our course, and at 
last resolved to publish a volume of our Transactions. ‘ Owing 
to the illness of one of tlie number, and to various other 
circumstances, the volume wliieh wtxs publislied was ontir<3ly 
contributed by Herschel ami inyscdf. 

At last our work was printed, and it bccutim^ necessary to 
decide ujkju a title. Ih^calling the slight imputation which 
had been made upon (Uir faith, I suggested that tlio most 
apj)ropriate title would l>c — 

The Principles of pure l)-ism in opposition to the Dot-age 
of the lJnivorsity.il 

III thus reviving tliis wicked pun, I ouglit at tlio same 
time to record an instance of forgiveness uni)arulleled in 
liistorj’. Fourteen years aftcT, btung them at llume^ I a<*ci- 
dentally read in Gulignani’s newspaper the following para- 
graph, dated Cambridge: — YesU'rday the Ix^lls of St Mary 
rang on the election of Mr. Ilabbagc as Lucasian Professor 
of Mathematics.” 

♦ The only son of Madame D’Arblay. 
t Now the Ri;;ht Honourable Sir Edward Ryan. 

J The Rev. Dr. Ri>l>inson, Master of the? Temple. 

§ A younger brother of the late Mr. Justice Muulc. 
il licibiiita indicitod fluxions by a d, Newton by a dot. 
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If this event liad hapi)eno<l during the lifetime of my 
father, it would have b<‘on must gratifying to myself, because, 
whilst it would have given him much pleasure, it would then 
also have afforded inttmse delight to my mother. 

I concluded that the next post would bring mo the official 
confirmation of this ro|)ort, and aftcir some consideration I 
sketched the draft of a letter, in which I proposed to thank 
the University sincerely for the honour they had done mo, 
but to decline it. \ ^ ^ * 

This skfjtch of a hdter was liardly dry when two of my 
intimate friends, the Ihiv. Mr. Lunn and ]\Ir. Beilhy Thomp- 
son, ♦ who resided close to me in the Piazza del Populo, came 
over to eongmtulato me on the appointment. 1 showed them 
my jm)pi)sed reply, against which they earnestly protested. 
Their first, ami as th(*y believe<l their strongest, reason was 
that it would give so much pleasure to my mother. To this 
I answered that my mother s opinion of her son had been 
confirmed by the reception he had mot with in every foreign 
country he hud visited, and that this, in her istimation, would 
add but little to it To tlu*ir next argument I had no satis- 
factory answ('r. It was that this election could not have 
occurred imh^ss some friends of mine in England had taken 
active ineaHurtJS to promote it; that some of these might have 
been |>ersonal friends, but that many others miglit have 
exerUHl themselves entindy upon principle, and tlmt it would 
bo harsh to distii>i)otnt such friends, and rejecd such a compli- 
ment. 

• My own feelings were of a mixed natiii-e. I saw the vast 
field that the Diffei*onco Engine luul opened out ; for, before 
I left England in the previous yet^r, I had extendeil its 
mechaiiisiu to tlio tabulation of functions having no conshmt 
• Aftonvaixla I^ord Wonltxik. 
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difference, and more jwirticularly I had arrived at the know- 
ledge of the entire command it would liavo over the compu- 
tation of the most imixirtaut classes of tables, those of astro- 
nomy and of navigation. I wiia also most anxious to give 
iny whole time to the completion of the mechanism of tlie 
Difference Engine No. 1 which I had then in hand. Small 
as the admitted duties of the Lucasian Cliair were, 1 felt that 
they woidd absorb time which I thought bett(‘r devoted to 
the completion of the Difference Engine. If I had then been 
aware that the laps<? of a few years would have thrown upon 
me the enormous labour which the Analytical Engine ab- 
sorbed, no motive short of absolute necessity would have 
indimod mo to accept any office which might, in the slightest 
dc'gree, withdraw my attention from its contrivance. 

The result of tliis consultation with my two friends was, 
that I determined to accept the Chair of Newton, and to hold 
it for a few years. In 1830 the demands of the Analytical 
Engine upon my attention had become so incessant and so 
exliaiisting, that even tho few duties of the Lucasian Chair 
harl a seasiblo effect in impairing my bodily strength. I 
therefore sent in my resignation. 

In January, 1820, I visited Cambridge, to fulfil one of tho 
first duties of my new office, the examination for Dr. Smith’s 
prizes. 

These two prizes, of twenty-five pounds each, exercise a 
very curious and important influence. Usually three or four 
hundred young men are examined previously to hiking their 
degree. Tho University officers examine and place them# 
in the order of their mathematical merit. The class calh^l 
Wranglers is the highest; of these the first is called the 
senior wrangler, the others the second and third, dre,, 
wranglers. 
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All the young men who liave just taken their degree, whether 
with or without honours, are qualified to compete for the 
Smith’s prizes by sending in notice to the electors, who con- 
sist of the three Professors of Geometry, Astronomy, and 
Physics, assisted occasionally by two official electors, the Vice- 
Chancellor and the Master of Trinity College. However, in 
point of fact, generally three, and rarely above six young men 
comp(jto. 

It is manifest that the University officers, who examine 
several hundred young men, cannot bestow the same minute 
attention upon each as those who, at the utmost, only examino 
six. Nor is this of any importance, except to the few first 
wrayglers, who usually are candidat(\s for those prizes. The 
con8(^quenco is that the examiners of the. Smitli’s prizes con- 
stitute, as it W(?re, a court of appeal from the decision of the 
University oilicers. The decision of the latter is thus there- 
fore, necessarily appealed against upon every occasion. Per- 
hai>s in one out of five or six cases the second or third wran- 
gler obtains the first Smith’s prize. I may add that in the 
few cases known to mo previously to my becoming an ex- 
aminer, the public oj)inion of the Univei*sity always approved 
those decisions, without implying any censure on the officers 
of the University. 

In fonning my set of questions, I consulted the late Doan 
of Ely and another fri<md, iii ordi^r that I might not suddenly 
devitite t(H> luiieh trom the usual style of examinations. 

After having examined the young men, I sat up the whole 
♦night, (carefully weighing the relative merits of their answers- 
I found, with some mortification, that, according to my marks, 
tht' second wrangler ought to have the first prize. I there- 
fore put Hvside the j>aper8 until the day before the decision. 
I then took an unmarked copy of my questions, and put new 
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numbers for their respective values. After very carefully 
going over the whole of the examination-papers again, I 
arrived almost exactly at my former conclusion. 

On our meeting at the Vice-Chancellor’s, that functionary 
asked me, as the senior professor, what was my decision as to 
the two prizes. I stated that the result of my examination 
obliged mo to award the first prize to the second wrangler. 
Professor Airy was then asked the same question. lie made 
tlie same reply. Professor Lax being then asked, said he 
had arrived at the same conclusion jis Ins two colleagues. 

Tlie Vice-Chancellor remarked that when we altered the 
arrangement of the University Examiners, it waS very satis- 
factory that we should bo unanimous. Professor Airy ob- 
served that this satisfaction was enhanced by the fact of 
the remarkable difterence in the tastes of the three ex- 
aminers. 

The Vice-Chancellor, turning to me, asked whether it 
might bo p(!rmitted to inquire the iminberH w(^ ha<l respec- 
tiv('ly assigned to each candidate. 

I and my <*oll(‘agnes immediately mentioned our nundjcrs, 
which Professor Airy at once reduced to a (‘oinmon scab*. 
On this it apiK^ansl that the number of niarks axvigned to emdi 
by IVofessor Airy and myself very nearly agreed, whilst that 
of Professor Lax differed but little. 

On this occasion the first Smith’s prize was iissigned to thf3 
second wrangler, Mr. Cavendish, now Duke of Devonshire, 
the present Chancellor of the University. 

The result of the whole of my after-experience showed that 
amongst the highest men the peculiar tastes of the examiners 
had no effect in disturbing the proper decision. 

1 held the Chair of Newton for srime few years, and still 
feel deeply grateful for the honour the University conferred 
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upon me — the only honour I ever received in my own 
country.* 

I mu8t now return to my pursuits during my residence at 
Cambridge, the account of which has been partially inter- 
rupted by th(i history of my ap|>ointment to the Chair of 
Newton. 

Whilst I was an undergraduate, I lived probably in a 
greater variety of sets than any of my young companions. 
But my chief and clioi(*c8t consisted of some ten or a dozen 
friends who usiuilly breakftusted with me every Sunday after 
cha|>el; arriving at about nine, and remainjng to between 
twelve and^one o’clock. We discussed all knowable and 
many unknowable things. 

At one time we resolved ourselves into a Ghost Club, and 
proct^edod to colhxjt evidence, and enter(*<l jnto a (consider- 
able corrosjondenco upon the subject. Some of this was 
both interesting and instructive. 

At another time wo resolved ourselves into a Clhb which 
wo called Tlve Extmctors. Its nih^s were as follows, — 

Ist. Every member shall communicate his address to tlie 
yocndary once in six mouths, 

2nd. If this cominimication is delayed beyond twelve 
months, it shall be taken for granted that his relatives had 
shut him up as insane. 

3rd. Every etYort legal and illegal shall bo made to get 
him out of the madhouse. Hence the name of the club — 
The Extractors. 

♦ This professorship is not in the gift of the (h)vemment The electors 
are the masters of the various colleges. It was founded in 1603 by Henry 
Lucas, M.P. for tlic University, and was endowed by him with a small 
estate in Bedfordshire, During my tenure of that office my net receipts 
were between 80f. and IKV. a year. I am glad to find that the estate is 
now improved, and that the University have added an annual salary to the 
Chair of Newton. 
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4th. Every candidate for admission as a member shall 
produce six certificates. Tliree that he is sane and three 
others tliat ho is insane. 

It has often occurrcHi to mo to inquire of my legal friends 
whether, if the sanity of any member of the club had been 
questioned in after-life, he would have adduced the fact of 
membership of' the Club of Extractors as an indication of 
sjinity or of insanity. 

During the first part of my residence at Cambridge, I 
played at chess very frequently, often with D’Arblay and 
with several other good players. There was at that period a 
fellow-commoner at Trinity named Brando, who devoted 
almost his whole time to the study of chess. I was invited to' 
m(*et him one evening at the rooms of a common friend for 
the purjwso of trying our strength. 

On arriving at my friend’s rooms, I found a note informing 
me that he had gimo to Newmarket, and had left coffee and 
the chessmen for us. I was myself tormented by great 
shyness, and my yet unseen adversary was, I understood, 
equally diftident. I was sitting before the chess-board when 
Brando entered. I rose, he advanced, sat down, and took a 
white and a black pawn from the board, which he held, one in 
either hand. I pointed with my finger to the left hand and 
won the move. 

The game then commenced ; it was rather a long one, and 
I won it : but not a word was exchanged until the end : when 
Brande uttered tlie first word. “Another?” To this I nod- 
ded assent. 

How that game was decided I do not now remember ; but 
the first sentence pronounoed by either of us, was a remark 
by Brande, that he had lost the first game by a certain move 
of bis white bishop. To this 1 replied, that I thought he was 

i>2 
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mistaken, and that tlio real cause of his losing the game arose 
from the use I had made of my knight two moves previously 
to his white bishop’s move. 

Wo then immediately began to replace the men on the 
board in the positions they occupied at that particular point 
of the game when the white bishop’s move was made. Each 
took up any piece indiscriminately, and placed it without 
hesitation on the exact square on which it had stood. It 
then became apparent that the effective move to which I 
luid referred was that of my knight. 

Bronde, during his residence at Cambridge, studied chess 
n*gidarly several hours each day, and read almost every 
'treatise on tlie subject. After he left college ho travelled 
abrojul, took lessons from ever)^ celebrated teacher, and 
idayt'd with all the most eminent players on the Con- 
tinent. 

At inUirvals of throe or four years I occasionally met liira 
in London. After the usual greeting he always pro^wsed 
that we should play a game of chess, 

I found on the^e occasions, that if I played any of the 
ordinary openings, such as are found in the books, 1 was sure 
to Ih) beaten. The only way in which 1 had a chance of 
wiiuiing, was by making early in the game a move so bad 
that it had not been mentioned in any treatise. Brando 
{K>s8essod, and had road, almost every book upon the 
subject. 

Another set which I frequently joined were addicted to 
sixpenny wliist It consisted of Higman, afterwards Tutor of 
'Prinity ; Follet, afterwards Attorney-General ; of a learned 
and accomplished Dean still living, and I have no doubt still 
playing an excellent rubber, and myself. We not unfre- 
qiiently sat from chapel-time in the evening until the sound 
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of the morning chapel bell again called us to our religious 
duties. 

I mixed occasionally with a different set of whist players 
at Jesus College. They played high : guinea points, and five 
guineas on the rubber. I was always a most welcome visitor, 
not from my skill at the game ; but because I never played 
more than shilling points and five shillings on the rubber. 
Consequently my partner Imd what they considered an ad- 
vantage : namely, that of jifciying guinea points with one of 
our adversaries and pound points with the other. 

Totally different in character was another set in which I 
mixed. I wiis very fond of boating, not of the manual labour, 
of rowing, but the more intellectual art of sailing. I kept a 
beautiful light, London-btiilt boat, and occasionally took long 
voyages down the river, beyond Ely into the fens. To ac- 
complish these trips, it was necessary to have two or three 
strong follows to row wlien the wind failed or was tontrary. 
These were useful friemds upon my aquatic expeditions, but 
not being of exactly tho same calibre as my friends of the 
(Ihost Club, were very cTuelly and disrespectfully called by 
them my Tom fools.” 

The plan of our voyage wjis thus : — I 8(*nt my servant to 
the apothecary for a thing called an tegrotat, which I under- 
stood, for I never saw one, meant a certificate that I was in? 
disposed, and tliat it would be injurious to my health to 
attend chapel, or hall, or lectures. This was forwarded to 
the college authorities. 

I also directed my servant to order the cook to send mo a 
large well-seasoned meat pie, a couple of fowls, &c. These 
were packed in a hamper with three or four bottles of wine 
and one of noyeau. We sailed when the wind was fair, and 
rowed when thert* was none. Wliittlesea Mere was a very 
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farourite resort for sailing,, fishing, and shooting. Some- 
times we reached Lynn. After various adventures and five or 
six days of hard exercise in the 0 |)en air, we retunied with 
our health more renovated than if the best physician had 
prescribed for us. 

During my residence at Cambridge, Smithson Tennant 
was the Professor of Chemistry, and I attended his lec- 
tured. Having a spare room, I4urned it into a kind of la- 
boratory, in which Herschel worked with me, until he set 
up a rival one of his own. We both occtisionally assisted 
the Professor in preparing his experiments. Tlie science of 
chemistry had not then assumed the vast development it has 
now attained. I gave up its practical purauit soon after I 
resided in London, but I have never regretted the time I 
bestowed u])ou it at the commencement of iny career. I 
had hoped to have long continued to enjoy the friendship 
of my entertaining and valued instructor, and to have 
profited by his introducing me to the s(;ience of the metro- 
I)oli8, but his tragical fate deprived me of that advantage- 
Whilst riding with Geneml Ihilow across a drawbridge at 
IJoulogne, the bolt having been displaced, Smitlison Tennant 
was precipibited to the bottom, and killed on the spot. The 
General, having an earlier warning, set spurs to his horse, 
and just esca|)ed a similar fate. 

My views re8|)ecting the notation of Leibnitz now (1812) 
rei'eived confirmation from an extensive coiu^‘ of reading. I 
became convinced that the notation of fluxions must ultimately 
prove a strong impediment to the progress of English science. 
But I knew, also, that it was hopeless for any young and 
unkmown author to attempt to introduce the notation of 
Leibnitz into an elementary work. This opinion naturally 
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suggested to me tlie idea of translating the smaller work of 
Lacroix, It is j>ossible, although I have no recollection of it, 
that the same idea may have occurred to s<^veral of my col- 
leagues of tlie Analytical Society, but most of them were so 
occupii'd, first with their degree, and then with their extunina- 
tion for fellowships, tliat no steps were at tliat time taken by 
any of them on that 8ubj<?ct. 

Unencumbered by these distractions, I comm(‘nee<l the 
task, but at what period of time I do not exactly recollect. 
J had tinished a portion of the translation, and laid it aside, 
when, some years afterwards, Teacock called on me in Devon- 
ehmj 8tre(‘t, and sbited that both Herschel and himself were 
1 ‘onvinced that the change from the dots to the d’s would not 
be accomplished until some foreign work of eminence should 
be tmnslatod into English. IVacock then proposed that I 
should eithcT finish the translation which 1 Inul couiinenced, 
or that Ih'rschel an<l himself sliould complete the remainder 
of my tmnslation. I siiggesbMl that wo should toss up which 
alt<*rnativi' to take. It was determined by lot that we should 
makt* a joint translation. Some months after, the translation 
of the sinall work of Lacroix was published. 

For several years after, “the progress of the notation of 
Leibnitz at Cambridge was slow. It is true that the tutors 
of the two largest colh^ges had mlopted it, but it was biught 
at none of the other colleges. 

It is always difficult to think and reason in a new language*, 
and this difficulty discouraged all but men of energetic minds. 
I saw, however, that, by making it their interest to do so, the 
change might be accomplished, I therefore proposed to 
make a large collection of examples of the differential and 
integral calculus, consisting merely of the statement of each 
problem 'and its final solution. I foresaw that if sucJi a pul>- 
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lictttion existed, all those tutors •who did not approve of the 
change of the Newtonian notation would yet, in order to 
save their own time and trouble, go to this collection of 
examples to find problems to set to their pupils. After a 
short, time the use of tho new signs would become familiar, 
and I anticipat'd their general adoption at Cambridge as a 
matter of course. 

I commenced by copying out a large portion of tho wwk 
of llirmdi. I tlicu communicated to Peacock and Herschel 
iny view, ami j)ro}X)scd tliat they should each contribute a 
|M>rtiou. 

P<.'ac(X5k coiiHitlerably modified my plan by giving the pro- 
<‘es8 of solution U» a large numl)i.'r of the (luestions. IIei*sehel 
prejMired the (juestitms iu finite .iliflereuees, ami I supplied tho 
examples to the calculus of functions. In a very few years 
tho change was (‘oinj)letcly cstublislu'd ; and thus at last tho 
ICnglish cultivators of mathematical science, untrammelled by 
a limited and imperfec't system of signs, entered ou equal 
terms into competition with (heir continental rivals. 



CHAPTER V. 

UIFFERENCK ENGINE NO. 1. 


‘ Oh no ! wo never mention it, 
Ita namo ia never honrd.'* 


Ditforencc Engine No, 1 — First Idea at Cambridge, 1812 — Plan for Di- 
viding Astronomical Instruments — |dea of a Machine to ailculato 'J'ables 
by Differences — Illustrations by Piles of Cannon-balls. 

Calculatino Machines comprise various pitM'es of iiie- 
clumism for lussisting the human mind in executing the oj»e- 
ratious of aritlimetic?. Some fiw of tlieise perform the whole 
operation without any mental attention when once the given 
numbers liavo been j)ut into the machine. 

Others require a moderate j)ortion of mental attention : 
these latter are generally of inuch Hitnpler constru(!tion than 
the former, and it may also be added, are less nsefuL 

The simplest way of deciding to wliich of these two cliujs<3s 
any cfdculating mocliiue belongs is to ask its maker — Wlietlier, 
when the numbers on which it is to operate arc placed in the 
instrument, it is capable of arriving at its result by tlio mere 
motion of a spring, a descending weight, or any other constant 
force ? If the answer be in the aflirmative, the macliine is 
really automatic ; if otherwise, it is not self-acting. 

Of the various macliines I have had occasion to examine, 
many of those for Addition and Subtraction have been found 
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to be automatic. Of mm^^hines for Multiplication and Divi- 
sion, wliicli liave fully come under my examination, I cannot 
at present recall one to my memory as absolutely fulfilling 
this condition. 

The e[irli(‘st idea that I can trace in my own mind of 
calculating arithmetical Tables by machinery arose in this 
man HIT : — 

One evening I was sitting in the rooms of the Analytical 
Soci(^ty, at Cambridge, my IumuI leaning forward on the Table 
in a kind of dreamy, mood, with a Table of logarithms lying 
open b<?forc me. Another member, coming into the room, and 
seeing mo half asleep, called out, “Well, llabbago, what are 
you dreaming about?” to whieh I n^plied, “I am tliinking 
that all these Tables (pointing to tht‘ logarithms) iniglit be 
calculated by inacliinery.” 

I am indebted to my friend, the Kev. Dr. Kobinson, the 
Master of the Temple, for this anecdote. The event must 
have happened cither in 1812 or 18irb 

About 1819 I was occupied with devising means for ac- 
curately dividing fustronomical instnnmmts, and had arrived 
at a plan which I thought was likedy to succeed iHu fectly. I 
had also at that time l)cen speculating about making 
machinery to compute arithmetical Tables. 

One monnng 1 calhxl u]>on the late Dr. Wollaston, to 
consult him aUnit my jilan for dividing instruments. On 
t 4 ilking over the matter, it tunuHl out that my system was 
exa<*tly that which had l>een described by the Duke de 
Cliaulnes, in the Slemoirs of the French Academy of Sciences, 
al>out fifty or sixty years before, I then mentioned my other 
idea of computing Tables by machinery, which Dr. Wollaston 
thought a more promising subject. 

I considered that a machine to cxeimtc the mere isolated 
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operations of arithmetic, would bo comparatively of little 
value, unless it were very easily set to do its work, and 
unless it executed not only accurately, but with great rapidity, 
whatever it was required to do. 

On the other hand, the method of differenoes supplied u 
general principle by which all Tables might bo computed 
through limited intervals, by one uniform process. Again, 
the method of differences required the use of mechanism for 
Addition only. In order, however, to insure accuracy in the 
printed Tables, it was necessary that the machine which com- 
puted Tables should also set them up in type, or else supply 
* 

a mould in which stereotype i^lates of those Tables could 
be cast. 

I now began to sketch out arrangements for accomplishing 
the several partial processes which were n^quired. TJio 
aritlunetical part must consist of two distinct pix)cc8S(.‘s — the 
|K)wer of adding one digit to another, and also of wirrying the 
tens to th(* next <ligit, if it should bcj ncct*s8ary. 

The first idea was, naturally, to add eacdi digit successively. 
This, however, would occupy much time if the numbers added 
together consisted of many jdaceH of figures. 

The next step wiis to add all the tligits of the two numbers 
each to each at the Sitmo instant, but reserving a certain 
mechanical memorandum, wherever a carriage became due. 
These carriages were then to be execuU*d successively. 

Having made various drawings, I now began to make 
models of some portions of the machine, to s<3e how they 
would act Each number was to bo expressed upon wheels 
placed upon an axis ; there being one wheel for each figure in 
the number operated upon. 

Having arrived at a certain point in my progress, it became 
necessary to have teeth of a peculiar form cut mwn these 
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wheels. As my own lathe was not fit for this job, I took the 
wheels to a wheel-cutter at Lambeth, to whom I carefully 
conveyed my instructions, leaving with him a drawing as his 
guide. 

I'hcso wheels arrived late one night, and the next morning 
I bcgiin putting them in action with my other mechanism, 
wlwni, to my utter astonishment, I found they were quite 
unfit for their tusk. I examined the shape of their teeth, 
(*omj)ared them with those in the drawings, and found they 
agreed j»erfectly ; yet they could not perform their intended 
work. I had been so certain of the truth of my previous 
reasoning, that I now began to be somewhat uneasy. I 
refleett'd that, if the reasoning al>out which I had boon so 
certain shouhl [)rovo to hav<^ been realty fallacious, I could 
then no longer trust the jKnver of my own reason. I therefore 
went over with iny >vh(*els to the artist who hud formed the 
teeth, in order that I might arrive at some explanation of 
this extraordinary contradiction. 

On conferring with liiin, it turned out that, when ho had 
understood fully the {K'culiar form of the teeth of wheels, he 
discovtfrod that his wheel-cutting engine hud not got amongst 
its divisions that precise number which I had required. Ho 
thendbre luwl askcil me whether another number, which his 
machine |K>ssesseil, would not equally answer my object. I 
had inadvertently replied in the affirmative. lie then made 
arrangements for the {)re(U8e numbi>r of tetdh I required ; and 
the now wheels performed their cxj)octed duty perfectly. 

The next step was to devise means for printing the tables 
to bo computed by tliis machine. My first plan was to make 
it put togetlier moveable type. I proposed to make metal 
lioxes, each containing 3,000 tyi>es of ono of the ten digits. 
These types were to he made to pass out one by one from the 
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bottom of their boxes, when required by the computing port 
of the machine. 

But hero a new difficulty arose. The attendant wlio put 
the types into the boxes might, by mistake, put a wrong typo 
in one or more of tliem. This cause of error I removed in 
the following manner ; — There are usually certain notches in 
the side of the type. I caused these notches to be so placed 
that all the types of any given digit possessed the samii cha- 
racteristi(3 notches, which no other type had. llius, when the 
boxes were filled, by passing a small wire down tlujso peculiar 
notches, it would 1x3 impeded in its passage, if there were 
included in the row a single wTong tigure. Also, if any digit 
wt*re accidentidly turned upside down, it would bo indicated 
by the stoppage of the, testing wire. 

Olio not<*li was reserved as common to every species of 
type. The object of this was that, before the types which 
the Difterence Engine had used for its computation were re- 
moved from the iron platform on whitdi they were placed, a 
steel wire should be passed through this common notch, and 
remain there. The tables, comjiosed of moveable types, thus 
interlocked, could never have any of their figures drawn out 
by adhesion to the inking-roller, and then by possibility be 
restored in an inveited order. A small blof^k of such figures 
tied together by a bit of string, reinuiniid unbroken for several 
years, although it was rather roughly used as a plaything by 
ray children. One such box was finished, and delivered its 
type satisfactorily. 

Another plan for printing the tables, was to place the or- 
dinary printing t 3 rpe round the edges of wheels. Then, as 
each successive number was produced by the arithmetical 
party the type^wheols would move down ufion a plate of soft 
composition, upon which the tabular number would Ixi iiii- 
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pressed. This mould was formed of a mixture of plaster-of- 
Paris with other materials, so as to become hard in the 
course of a few hours. 

The first didieulty arose from the impression of one tabular 
number on the mould being distorted l>y the succeeding one. 

I was not then aware that a very slight depth of impression 
from the type would bo quite sufficient. I surmounted the 
difficulty by pn^viously passing a roller, having longitudinal 
we<lge-sha|)od projections, over the plastic material. This 
fonned a series of small depressions in the matrix between 
each line. Thus the cxpaiLsion arising from the impression 
of one line partially filUnl up the small depression or ditch 
which o<'cun*ed between each successive line. 

The various minute* difficulties of this kind were succes- 
sivc'ly overcome; but subsecpient experiince has proved that 
the d(‘ptli necessary for stereotype moulds is Vf‘ry small, and 
that (^veu thick pa[)or, prepared in a peculiar manner, is quite 
sufficient for the puiqM>se. 

Another series of oxiwriments were, however, made for the 
I)ur[K>se of punching the computed numbers upon copper 
plate. A special machine was contrived and constructed, 
which might bo called a co-ordinate machine, because it 
movetl the copper plate and steel punches in the direction of 
three rectangular co-ordinates. This machine was afterwards 
found very useful for many other purposes. It was, in fact, a 
general shaping nuichine, upon which many parts of the Dif- 
ference Engine were formed. 

Sin'eral S{)ecimeii8 of surface and copper-plate printing, as 
well as of the copper plates, produced by these means, were 
exhibited at the Exhibition of 1862. 

1 have proposed and drawn various machines for tJie 
purpose of calculating a series of numbers forming Tables 
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by means of a certain system called “ The Method of Dif- 
ferences,” whi(»h it is the object of this sketch to explain. 

The first Difference Engine with which I am acquainted 
comprised a few figures, and was made by myself, between 
1820 and June 1822. It consisted of fn^m six to eight 
figures. A much larger and more perfect engiiio was sub- 
sequently <*oniinen(‘e<l in 1823 for the Government. 

It was pro|K)sed that tliis latter Diflerenee Engine should 
have six orders of diflerenccs, eacdi consisting of about 
twenty places of figures, and also that it slioidd print the 
Tables it computed. 

The small jK^rtion of it which was placed in the Inter- 
national JOxhibition of 18()2 was put together nearly thirty 
y(*ars ag(J. It was accompani(‘d by various parts intended to 
enable it to print the results it calculated, citlior as a single 
copy on paper — or by putting togotlu‘r moveable tyjws — or by 
st<‘reotype plates takcui from moulds pumdied by the machine 
— or from Ci)piHT plabvs impres.s(‘d by it. The parts neces- 
sary for the execution of each of tliese. j>rocesses were made, 
but these were not at that time atburhcil to the calculating 
part of the machine. 

A considerable number of the parts by which the printing 
was to bo accomplished, as also several specimens of j)ortions 
of tables punched on copper, and of stereotype moulds, were 
exliibited in a glass case adjacent to tlie Engine. 

In 1834 Dr. Lardner published, in the ‘ Edinburgh Review,’ • 
a very elaborate description of this portion of the machine, 
in which he explained clearly the method of Differences. 

It is very singular that two persons, one re^dent in London, 
the other in Sweden, should both have been struck, on reading 
this review, with the simplicity of the mathematical principle 
• * Edinburgh Review/ No. cxx., July, 1834. 
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of differences as applied to the calculation of Tables, and 
slioiild have been so fascinated with it as to have undertaken 
to constnict a machine of the kind. 

Mr. Deacon, of llcaufort House, Strand, whose mechanical 
skill is well known, made, for his own satisfaction, a small 
modf'l of the calculating part of such a mucliine, which was 
shown only to a few friends, and of the existence of which I 
was not aware until after the Swedish machine was brought 
to Tiondon. 

Mr. Schentz, an eminent printer at Stockholm, had far 
greatiT difficulties to encounter. The construction of me- 
chanism, as well as the mathematical part of the question, 
was entinily new to him. He, however, undertook to make 
a machine having four differences, and fourteen places of 
figure.s, and capable of printing its own Tables. 

After many years’ indefatigable labour, and an almost 
minons cxpi'iise, aided by grants from his Government, by 
the constant assistance of his son, and by the support of 
many enlighteiwHl members of the Swedish Academy, he 
completed his Difft'renco Engine. It was brought to Ijondon, 
and some time afterwards exhibited at tlie great Exhibition 
at Paris. It was then jmrehased for the. Dudley Ohservatory 
nt Albany by an enlightened and publiospiriterl merchant of 
that city, John F. Rathlxme, E.sq. 

An exact copy of tin's machine was made by Messrs. 
Donkin and Co., for the English Government, and is now in 
use in the Kegistrar-GenemrsDeiMvrtmentat Somerset House. 
It is very much to ]ps regretterl that this specimen of English 
workmanship was not exhibited in the International Exhibi- 
tion. 
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Explaiiatwn of the Difference Engine. 

TlioSio wlio are only familiar with ordinal*)^ arithmetic may, 
hy following out with the p}n some of the examples which 
will be pven, easily make tliemselves acquainted witli the 
simple principles on wlii<*h the Differenco Engine acts. 

It is necossaiy to state distinctly at the outset, tlmt the 
Difference Engine is not intended to answer 8pc(*ial questions. 
Its object is to cal(‘ulato and print a Berks of results formed 
according to given laws. These are calh^d Tables — many 
such are in use in various trades. For example — there are 
(collections of Tables of the amount of any number of poumls 
from 1 to 100 lbs. of butchers’ meat at various pri(*eH per lb. 
Let us examine one of th(*sc Tables: viz. — the price of m<»at 
j)er lb., we find 

Numlxr. Tnblo. 

LI)B, Price. 

#>. fl. 

1 0 T) 

2 0 10 

3 1 3 

4 1 8 

5 2 1 

There are two ways of computing this Table : — 

Ist We might have multiplied the number of lbs. in each 
line by 5, the price per lb., and have put down the result in 
/. «. A, as in the 2nd column : or, 

2nd. We might have put down the price oi 1 lb., which 
is 5(1, and have added five pence for eac.h succeeding Ib. 

Let us now examine the relative advantages of each plan. 
We sliall find that if we had multiplied each numlier of Ilw. in 

E 
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the Tiiblo by 5, and put down the resulting amount, then 
every number in the Table would have Ijecn eomputed inde- 
IKUulently. If, tlioreforc, an error had been committed, it 
would not hav() affected any but the single tabular number at 
which it liad been mad(‘. On the other hand, if a single 
<^rror had o<‘cun‘ed in the system of (‘omputing by adding five 
at ea<h sb'p, any such error wouhl have rendcFed the whole 
of tlic rest of the 1 able untrue. 

11ius tlu* system of <‘Hl<*ulating by differenc(*s, which is the 
('U'^iest, is much more liable to error. It has, on the other 
hand, thi.s great advantage: viz., that when the Table has 
lieen so compute<l, if we (‘ah'ulafe its last term directly, and 
if it agr(*e with the last term found by the continual addition 
of 5, w(5 sliall th(Ui be quite certain that every te rm through- 
out is (‘orrect. In th<^ system of eomputing. oa(*h term 
directly, vv(» possess no sucli elie<*k upon our accuracy. 

Now lh(* 'lahh' we have laM*n considering is, in faet, mendy 
a Table wliose first diflerenee is 4*onstunt and equal to five*. 
If we express it in pence it bec^nues — 


I 

o 


TubU'. Ist Diin rciico. 

r» 

lo r» 


:i lo 

l 20 

o 25 


Any machine, therefore, which could add one number to 
another, and at tho same time retain the original number 
called tho first difference for tho next operation, would be 
able to compute all such Tables. 

Let us now consider another fomi of Table which might 
readily ot'cur to a boy playing with his marbk\s, or to a young 
lady with the balls of her solitaire Ixiard. 
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The boy may place a row of his marbles on the saiuh at 
equal distances from each other, thus— 

• • • 0 • 

lie might then, beginning with the se<*ond, [Jace two other 
marbles under each, thus — 


• A A A A 


Ho might tluMi, beginning with t!io third, place three otluT 
marbhvs under eaeh group, and so on ; coinnnmcing always 
one group later, and making the mldition one marble more 
each time. The several group.s would stand thus arranged — 

‘ ^ A A 

lie will not fail to observe that he has thus fonne<l a serh's 
of triangular groups, every group having an equal numlxT of 
marbles in oacdi of its three sides. Also that the side of em^li 
successive group contains one more marble than that of its 
preceding gi'oup. 

Now an inquisitive boy would naturally (‘ount tin? numbers 
in each group and he would find them thus — 


I 3 G 10 15 2\ 


He might also want to know how many marbles tin* 
thirtieth or any other distant group might conbiin. Perhaps 
he might go to papa to obtain this information ; but I much 
fear papa would snub him, and would tell him that it was 
nonsense — that it was useless — tliat nobody knew the number, 
and so forth. If the boy is told by papa, that he is not abh^ 
to answer the question, then I recommend him to pay careful 
attention to whatever that father may at any time say, for he 
has overcome two of tho greatest obstacles to the a^*quisition 
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of knowledge— inasmucli as ho ix)sses8e8 the consciousness 
that he docs not know — and he has the moral courage to 
avow it.* 

If papa fail to inform him, let him go to mamma, who will 
not fail to Hud means to satisfy her darling’s curiosity. In the 
raoantiiiKj the aiitliorof this sketch will endeavour to lead his 
yomig friend to make U8(3 of his own common tense for the 
purpose of becoming better acquainted with the triangular 
figures ho has formed with his marbh‘s. 

In the case of the 'ruble of the price of butchers* meat, it 
was obvious that it couhl fornn‘d by adding the same con- 
stant difference continually to the first term. Now suppose 
wo phu^e tln3 numbcTs of our groups of marbles in a column, 
as we did our prices of various wcughts of meat. Instead of 
adding a ('crtain differtMn‘e, ns we did in th(' former (*a8(', let 
ns subtract tin* figures repnjsenting ea(*h group of marbles 
from tlu' figuiH'S of the 8U(‘<‘eediug gi’oup in the Table. The 
process will stand thus : — 



Table. 

1st Difforonco. 2nd Differenco. 

Number of the 
Gnmi). 

NunilwT of Marbles 
in t:rtch (Innip. 

Differenco between tho 
number of Marbles in 
eiicli (.iruup and that 
in the next. 


1 

1 

1 

1 

2 

3 

2 

1 

3 

(1 

3 

1 

4 

10 

4 

1 

f* 

15 

5 

1 

6 

21 

6 


7 

28 

7 



It is usual to call the third eohunn thus formed the column of 


The most rt^markable instauce I ever met with of the liiatiuctnegw 
with which any mdividual percciveii the exact boundary of hk own know- 
ledge, was that of the late Dr, WolUwton, 
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fir^t differences. It is evident in the present instance that 
that column represents the natural numbers. But we already 
know that the first difference of the natural numbers is con- 
sbiiit and ecpnil to unity. It aj>pears, th(.*refore, that a lablo 
of these nuiuk'rs, representing the group of marbles, might be 
constriK^ted to any extent by mere addition— using the 
number 1 a^ the first number of the Table, the number 1 as 
the first Differencts and also the number 1 us the second 
I.)iffcrenco, which last always remains constant. 

Now as W(‘ could find the vtdue of any given numb<*r of 
pounds of meat directly, without going tlirough all tlu» pre- 
vious iMirt of the Table, so by a somewhat dillerent rule we 
can find at once the value of any group whose number is 
given. 

Thus, if we recjuin* tin* number of marbles in the fifth 
group, pro(?(n‘d thus : — 

Take the numbtir of the group .... 5 

Add 1 to this number, it becomes ....(> 

Multiply these numlH^rs together . . . 

Divide the product by 2 . . . . IS 

This gives 15, the numk*r of marbles in the .5th gi-oup. 

If the reader will take the tn)uble to calculah? with his 
pencil the five groups givtm akvo, hi? will soon [airceivcj 
the general truth of this rule. 

We have now arrived at the fact that this Table— like that 
of Uie price of butchers' meat — can be calculated by two 
different methods. By the first, eac*h number of the Table is 
calculated independently : by the second, the truth of each 
number dei)ends upon the truth of all the previous numbers. 

Perhaps my young friend may now ask me, What is the 
use of such Tables ? Until he has fulvanced furtlier in his 
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arithmotical studies, he must take for granted that they are 
of some use. The very Jable alx)ut which he haa been rea- 
soning i) 08 He 8 se 8 a special name — it is called a Table of Tri- 
angular Numbers, Almost every general collection of Tables 
hitherto published contains i)ortions of it of more or less extent. 

Above a (’cntury ago, a volume in small quarto, containing 
the first 20,000 triangular numbers, was published at the 
Hague by E. De Joncoiirt, A.M., and Profi^asorof Philosophy.* 
I cannot n'sist quoting the author’s enthusiastic expression of 
the happineas he enjoyed in composing his cedebmted work : 

“ Tlio Trigonals h<»r(^ to lx» found, and nowhere else, are 
exactly (‘labonite. Let the candid reader make the lx‘st 
“ of these numbers, and find (if |K)s.sible) in pcTUsing my W'ork 
the ploiisure I had in composing it.” 

“ That sw('et joy may arise from such contemplations 
“ cannot be d(*ni(Hl. NumlK*rs and lines have many charms, 
“ unsecui by vulgar eyes, and only discovered to the unwearied 
“ and resjH'ctful sons of Art. In features the serpentine line 
“ (who starts not ait the name) producers binuity and love ; and 
in niimbei’s, liigh {K)wers,auid humble roots, give soft dt^light. 
“Ijo! the rapturtHl arithmetician! Easily ssitisfied, ho 
aisks no Hrusvsels hic(', nor a coach aind six. To calculate, 
“ contents his liveliest desires, and obedient numbers are 
“ within his reaich.” 

I ho|H* my young friend is aicquainted with the fact — that 
the pixxiuet of any number multijdied by itself is called the 
siptairo of that number. Thus 36 is the product of 6 multi- 
plied by 6, aiud 36 is called the sqiuiro of 6. I would now 
recommend him to examine the series of square numbers 
L 4, 9, 16, 25, 36, 49, 64, &c., 

♦ • On tlu* Nature and Notable Use of the most Simple Trigonal Num- 
Ix'rs** By E. l>e Joncinirt, at the Hague. 
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and to make, for his om\ instruction, the series of their first 
and second diflerences, and then to apply to it the mmn) rea- 
soning which has been already aj)p]ied to the Table of Tri- 
angular Numln^rs. 

When he feels that he has mastered that Table, I shall be 
happy to accompany mamma’s darling to Woolwich or to 
Portsmouth, wh(TO ho will find some practical illustrations of 
the use of his newly-mspiired numlx^rs. lie will find scat- 
tered about in the Arsenal various heaps of cannon baills, 
some of them triangular, others square or oblong ])ymmidH. 

Loc^king on tln^ simplest form — the triangular jjyramid — ho 
will obs<‘rve that it exatdly represents his own heaps of 
marbles ])lac(Hl (‘acli succcKssively above one another until tin* 
top of the pyramid contains only a single ball. 

The now' S(‘ries thus forim^d by the addition of his ow’U 
triaiiirnlar iminlu'rs is — 


NiimbiT. 

1 

2 

4 


Tabu*. Irtt DillbreiuM?. 2inl DitlVrenco. Diflbruiict'. 

I 1 

lb 4 1 


10 

10 

r> 

1 

‘20 


0 



if 


:ir) 


21 


a 56 


He will at once perceive that this Table of the number of 
cannon ImlLs contained in a triangular pyramid can be car- 
ried to any extent by simply adding successive differences, 
the third of which is constant 

The next step will naturally be to inquire how any number 
in this Table can be calculated by itself. A little consider- 
ation will lead him to a fair guess ; a little industry will 
enable him to confirm, his conjecture. 

It will be observed at p. 49 tliut in order tv find inth?- 
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pendently any nnniber of the Table of the price of butchers’ 
meat, the following rule was observed : — 

Take the niuiibor w'hose tabular number is required. 
Multiply it by the first diflfereiice. 

This product is <'qual to the required tabular number. 
Again, at p. 53, the rule for finding any triangular number 


was : — 

Take the number of the group ... 5 

Add 1 in this number, it becomes . . (i 

Multiply these numbers together . . . 2)30 

Divide the product by 2 . . . . 15 


This is the number of marbles in the r)th group. 

Now let us mtike a bold conjecture rt‘speeting the Table of 
cannon balls, and try this rule : — 

Take the number whosii tubular number is 


required, my 5 

Add 1 to that number (> 

Add 1 more to that iiuiuIkt .... 7 

Multiply all three numbers together . . 2)210 

Divide by 2 105 


The real uumbt^r in the 5th pyramid is 35. But the 
number 105 at which we have arrived is exactly three times 
as great If, therefore, instead of dividing by 2 we liad 
divided by 2 and also by 3, we should have arrived at a true 
result in this instiuee. 

The amendeil rule is therefore — 
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Take the number whose tabular number is 
required, say . . . . . . n 

Add 1 to it n + 1 

Add 1 to this n + 2 

Multiply these three nmnbers 
together . . . n x (n + 1) X (n + 2) 

Divide by 1 X 2 x 3. 

■mroMlti. . . . ”(?+>)(« + 2) ‘ 

() 

This rule will, iqx)n trial, be found to give correctly every 
tabular number. 

By similar reasoning wo might arrive at the knowledge of 
the number of cannon balls in square and rectangular 
pjTamids. But it is presumed that enough has been sLiUmI 
to enable tlui reader t4) form some general notion of the 
method <jf calculating arithmetical Tabh's by differences 
which an^ constant. 

It may now' be stated that mathematicians have discovered 
that all the TaUes most imjK>rtantfor practical jairposi's, such 
as those relating to Astronomy and Navigation, ean, although 
they may not posse ss any constant diffen'ncos, still bo calcu- 
lated in detached portions by that methcKl. 

Hence the imix)rtance of having machinery to calculate by 
differences, wliich, if well made, cannot (jrr ; and which, if care- 
lessly set, presents in the last term it calculates the power of 
verification of every antecedent term. 

Of (he Mechanical Arrangements necessary for computing 
Tables hj the Method of Differences. 

From the preceding explanation it appears that all Tables 
may be calculated, to a. greater or less extent, by the metluxl 
of Diflerences. That metIio<l re([uinjs, for its successful 
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execution, little l>eyon<l mechanical means of performing the 
arithmcjtical ojKjration of Addition. Subtraction can, by the 
aid of a well-known artifice, be converted into Addition. 

The process of Addition includes two distinct parts — 
Ist, ^riic first consists of the addition of any one digit to 
another digit ; 2nd. The second consists in carrying the tens 
to the next digit above. 

liot us take the case of tlio addition of the two ft)llowing 
numl)ers, in which no carritiges occur : — 

(>D23 

v.m 

It will l)c ohs(‘rv(‘(l that, in making this atldition, the mind 
acts by successive sf('[»s. I’lie jH?rson adding says tohiins(df — 

0 and make tliree, 

7 and 2 make niiu*, 
f) and 0 make nine, 

1 and (> make seven. 

In the following addition there an* several carriages : — 

2t)48 

lobi 

7212 

The [H‘rs()n addii\g says to himself — 

1 ami S make 12: put down 2 and carry one. 

1 and (> are 7 and 4 make 1 1 : put down 1 and carry one. 

1 and 5 are (i and (j make 12: put down 2 and carry one. 

1 and 4 an? 5 and 2 make 7 : jait down 7. * 

Now, the length of time requiml for adding one number to 
another is mainly dejK'iuleut ujKm the niunUT of figures to 
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be added. If wo could teU the average time required by 
tlie mind to add two figures together, the time requiretl for 
adding any given nuinbcir of figures to anotluT e«jual number 
would 1)0 found by multiplying that average time by the 
number of digits in either iiumW. 

When we attempt to j)erform sueh additions by machinery 
we might fiillow exactly the usutd process of the human mind. 
In that ciise we might take a 8imt*s of wheels, each having 
marked on its cdg(‘s the digits 0, 1, 2, 3, 4, 5, 6, 7, 8, Ih 
These wheels might be placed alK>vo each otlu*r upon an axis. 
The lowest would indicate the units’ figure, the next alK)ve 
tlie tens, and so on, as in the Diffiuvnce Kngine at the 
Exhibition, a wxxxlcut of which faces the title-pag(^ 

Several su(*h axes, with their figure wlK‘eIs, might be 
placed around a system of central wheels, with which the 
whctds of any one or more axes might at times bo made to 
gear. 4’hus the figures on any one axis might, by means of 
those central wheels, be a<lded to th(‘ figure whc(‘l8 of any 
other axis. 

Hut it may fairly expe(‘ted, and it is indei^d of great 
imj)oi*tanec tliat eulenlations made hy maehinory should not 
merely 1 h^ exact, but tliat they should he done in a much 
shorhT time than those perfonne<l by the human mincl. 8up- 
jKjse there were no tens to carry, us in the fii*st of the two 
ease,8 ; tlum, if we iH)ssesst*d iniJchauLsm capable of lulding any 
one digit to any other in the units’ place of figures, a similar 
mechanism might 1x3 placenl alxive it to add the tens’ ligun^s, 
and so on for jis many figures as miglit be required. 

Ihit ill this case, sim^e there arc no carriages, each digit 
might be added to its corresjxmding digit at the same tiim?. 
Tims, the time of tulding by means of meclianisiri, any two 
numlx^rs. howeviu* many figures they might consist of, would 



60 SUCCESSIVE CARRIAGE. 

not exceed that of adding a single digit to another digit. If 
this could bo accomplished it would render additions and 
subtractions with numbers having ten, twenty, fifty, or any 
number of figures, as rapid as those operations are with single 
figures. 

Let us now examine the case in which there were several 
carriages. Its successive stages may be bette/explained, thus — 


Stages. 

2648 

4584 

1 Add units’ figure = 4 . . 

2642 

2 Carry 

1 

3 Add tons’ figure = 8 . 

2652 

8 

■1 Carry 

2632 

1 

,^) Add hundreds’ figure = 5 

2732 

5 


99*^9 

d Carry 

1 

7 Add thousands’ figure = 4 

8232 

4 

8 Carry 0. 'riicro is no carr. 

7232 


Now if, as in tliis ojv.se, all the carriages were known, it 
would then Ive po.ssible to make all the additions of digits nt 
the sjvme time, providevl wo could also record each carriage as 
it became due. Wo might then complete the additiop by 
adding, at the same instant, each carriage in its proper place. 
The process would then stand thus: — 
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2648 

4664 

St^es j gjQ2 ftixjvo. 

\ 111 Record the carriages. 

2 { 7212 Add tlie above carriages. 

Now, whatever mechanism is contrived for adding any one 
digit to any other must, of course, be able to add tlie largest 
digit, nine, to that other digit. Supposing, therefore, one 
unit of number to be passed over in one second of time, it is 
evident that any number of pairs of digits may be added 
together in nine seconds, and that, when all the consequent 
carriages are known, as in the above case, it will cost one 
second more to make those carriages. Thus, addition and 
carriage would be completed in ten seconds, even though the 
numbers consisted each of a hundred figures. 

But, unfortunately, there are multitudes of eases in which 
the caiTiages tliat become due are only known in successive 
periods of time. As an example, add togetlier the two follow- 
ing numbers : — 

8473 

1528 

Stages 

1 Add all the digits .... 995)1 

2 Carry on tens and warn next car. . 1 

9901 

3 Carry on hundreds, and ditto . . 1 

,9001 

4 Carry on thousands, and ditto . . 1 

00001 

5 Carry on ten thousands ... 1 

10001 



62 


SUCCESSIVE CARRIAGE. 


In this case the carriages only become known successively, 
and they amount to tlie number of figures to be added ; con- 
sequently, the mere addition of two numbers, each of fifty 
places of figures, would require only nine seconds of time, 
whilst the jmsible carriages would consume fifty seconds. 

The mechanical means I employed to make these carriages 
bears some slight analogy to the operation of the faculty of 
memory. A toothed wheel had the ten digits marked upon 
its edge ; between, the nine and tlie zero a projecting tooth 
wiis placed. Whenever any wheel, in receiving addition, 
passed from nine to zero, the projecting tooth pushed over a 
certain lever. Thus, as soon as the nine seconds of time re- 
quired for addition were ended, every carriage which had 
become due was indicated by the altered position of. its lever. 
An arm now went round, which was so contrived tliat the 
act of repla<dng that lever caused the carnage which its 
j)Ositiou indicated to bo made to the next figure above. 
But this figure might bo a nine, in whicli case, in passing to 
zero, it would put over its lover, and so on. By platting the 
arms spirally round an axis, these successive carriages were 
accomjd island. 

Multitudes of contrivances were designed, and almost 
endless drawings made, for the puipose of e(*onomizing the 
time and simplifying the mechanism of carriage. In that 
jx)rtion of the Difference Engine in the Exhibition of 1862 
the time of carriage has been reduced to about one-fourth 
part of what was at first required. 

At last having exhausted, during years of labour, the 
principle of successive carriages, it occurred to me that it 
might bo possible to tea(*h meclianisni to accomplish another 
mental pnxioss, namely — to foresee. This idea occurred to 
me in October, 1834. It cost mo much thought, but the 



ANTICIPATING CARRIAGE. 


63 


principle was arrived at in a short time. As soon as that was 
attained, the next step was to teach the mechanism which 
could foresee to act upon that foresight. This was not so 
difficult : certain mechanical means were soon devised which, 
although very far from simple, were yet sufficient to demon- 
strate the possibility of constructing such machinery. 

The process of simplifying this form of carriage occupied 
me, at intervals, during a long series of years. The demands 
of the Analytical Engine, for the mechanical execution of 
arithmetical operations, were of the most extensive kind. 
The multitude of similar parts required by tho Analytical 
Engine, amounting in some instances to upwards of fifty 
thousand, rendered any, even the simplest, improvement of 
each part a matter of the highest importance, more especially 
as regarded the diminished amount of expenditure for its 
construction. 

Description of the existing poHion of Difference Engine No, 1. 

Tlmt portion of Difference Engine, No. 1, which during the 
last twenty years has been in the inuseuni of King s College, 
at Soniers(d House, is rei)resent(Ml in tlie woodcut opposite 
the title page. 

It consists of three columns; oacli column contains six 
cages; each cage contains one fignre-wlieel. 

The column on the right liand has its lowest figure-wlnjol 
covered by a shade which is never removed, and to wliieh tlio 
reader’s attention need not be directed. 

The figure-wlieel next above may be platted by hand at any 
one qf the ten digits. In the woodcut it stands at zero. 

The third, fourth, and fifth cages are exactly the same as 
the second. 

The sixth cage contains exactly the same as the four just 
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described. It also contains twa other figure-wheels^ which 
with a similar one above the frame, may also be dismissed 
from the reader’s attention. Tliose wheels are entirely un- 
connected with the moving part of the engine, and are only 
used for memoranda. 

It appears, therefore, that there are in the first column on 
the riglit hand five figure-wheels, each of which may be set 
by hand to any of the figures 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 

The lowest of these figure-wheels represents the unit’s 
figure of any number ; the next above the ten’s figure, and so 
on. The highest figure-wheel will therefore represent tens 
of thousands. 

Now, as each of these figure-wheels may be set by hand to 
any digit, it is possible to place on the firet column any 
number up to 99999. It is on these wheels that the Table 
to be calculated by the engine is expressed. This column is 
called the Table column, and the axis of the wheels the Table 
axis. 

The second or middle column has also six cages, in each of 
wliich a figiu*e-wlieel is placed. It will be observed tliat in 
tlio lowest cage, the figure on tlio wheel is concealed by a 
shade. It may therefore be dismissed from the attention. 
The five other figure-wheels arc exactly like the figure-wheels 
on tlie Table axis, and can also represent any number up to 
99999. 

This column is called the First Difference column, and the 
axis is called tlie First Difference axis. 

The tlurd column, which is that on the left hand, has also 
six cages, in each of which is a figure-wlieel capable of being 
set by hand to any digit. 

The mechanism is so contrived that whatever may be the 
numbers placed respectively on the figiu-e-wheels of each of 
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the thi*^ columns, the following succession of operations will 
take place as long as the handle is moved : — 

1st. Whatever number is found upon the column of first 
differences will be added to the number found npon the 
Table column. 

2n(L The same first difference remaining u^wn its own 
column, the number found upon the colunm of second differ- 
ences will be added to that first difference. 

It appears, therefore, that with this small portion of the 
Engine any Table may be computed by the method of differ- 
ences, provided neither the Table itself, nor its first and second 
differences, exceed five places of figures. 

If tlie whole Engine had been completed it would have had 
six orders of differences, each of tw'enty places of figures, 
whilst the three first columns would eacli liave had half a 
dozen additional figures. 

This is the simplest explanation of that [)()rtion of the 
Difference Engine No. 1, at the Exhibition of 1802. There 
are, however, ceiiaiii modifications in this fragment which 
render its exhibition more instructive, and whhdi even give a 
mechanical insight into those higher powers with wlu(*h I liad 
endowed it in its complete shite. 

As a matter^ of convenience in exhibiting it, tlierc is an 
arrangement by wliich the three upper figm’es of the second 
difference are transformed into a small engine which counts 
the natoal numbers. 

By this means it can be set to compute any Table whose 
second difference is constant and less than 1000, whilst at the 
same time it thus shows the position in the Table of eacli 
tabular number. 

In the existing portion there are tliree bells ; they can bo 
respectively ordered to ring when the Table, its first diflferenc^e 

F 
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and its second difference, pass from positive to native. 
Several weeks after the machine had been placed in my draw- 
ing-room, a friend came by appointment to test its power of 
calculating Tables. After the Engine had computed several 
Tables, I remarked that it was evidently finding the root of a 
quadratic equation; I therefore set the bells to watch it. 
After somo time tlio proper bell sounded twice, indicating, 
and giving the two positive roots to bo 28 and 30. The Table 
thus calculated related to the barometer and really invol/ed a 
quadratic equation, although its maker had not previously 
obw^rvcd it. I afterwards set the Engine to tabulate a for- 
mula containing impossible roots, and of course the other 
bell warned mo when it had attained those roots. I had 
never before used these bells, simidy because I did not tliink 
the power it thus possessed to be of any practical utility. 

Again, the lowest cages of the Table, and of the first differ- 
ence, have been made use of for the purpose of illustrating 
three imi)ortaut faculties of the finished engine, 

Ist. Tile portion exhibited can calculate any Table whose 
third difference is constant and less than 10. 

2nd. It can be used to show how much more rapidly astro- 
nomical Tables can bo calculated in an engine in wliich there 
is no constant diflcrcnco. 

3rd. It can bo employed to illustrate those singular laws 
whic'h might continue to bo produced through ages, and yet 
after an ononuous iutervtil of time change into other dif- 
ferent laws; each again to exist for ages, and then to be 
superseded by new laws. These views wore" first proposed in 
the ‘‘ Ninth Bridgewater Treatise.” 

Amongst the various questions which have been asked 
respecting the Difference Engine, I will mention a few of 
the most remarkable One gentleman addressed me thus : 
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‘*Pray, Mr. Babbage, can you explain to me in two words 

what is the principle of this machine ?” Had the querist 
possessed a moderate acquaintance with mathematics I might 
in four words have conveyed to him the required information 
by answering, “The method of differences.” The question 
might indeed have been answered with six characters thus — 

= 0 . 

but such information would have been unintelligible to such 
inquirers. 

On two occasions I have been asked, — “ Pray, Mr. Babbage, 
“ if you put into the machine wrong figures, will the right 
“ answers come out ?” In one case a member of the Upper, 
and in the other a member of the Lower, House put this 
question. I am not able rightly to a])prehend the kind of 
confusion of ideas that could provoke such a question. I did, 
liowover, explain the following property, which might in some 
measure approach towards an answer to it. 

It is possible to construct the Analytical Engine in such a 
manner that after the question is once cominunicatcd to the 
engine, it may bo stopped at any turn of the handle and set 
on again as often as may bo desired. At each sto2)pago every 
figure- wheel throughout tlie Engine, which is caj)able of being 
moved without breaking, may bo moved on to any other 
digit. Yet after each of these apparent falsifications the 
engine will bo found to make the next calculation with 
perfect truth. 

The explanation is very simple, and the property itself 
useless. The whole of the mechanism ouglit of course to bo 
enclosed in glass, and kept under lock and key, in which case 
the mechanism necessary to give it the property alluded to 
would be useless. 



CHAPTER VI. 

Statement relative to the Ditference Engine, drawn up by the late 
Sir H. Nicolas from the Author’s Papers. 

The following statement was drawn up by the late Sir 
Harris Nieolus, G.S.IM. & G., from papers and documents in 
my possession relating to the Difference Engine. I believe 
every paper 1 possessed at all bearing on the subject was in 
his hands for several months. 

For some time previous to 1822, Mr. Babbage had been 
engaged in contriving machinery for the execution of exten- 
sive arithmetical operations, and in devising mechanism by 
which the machine that made the calculations might also 
print the results. 

On the 8rd of July, 1822, he published a letter to Sir 
Humphry Davy, President of the Royal Society, containing 
a statement of his views on that subject ; and more particu- 
larly describing an Engine for calculating astronomical, nau- 
tical, and otlier Tables, by means of the “ method of differ- 
ences.” In that letter it is stated that a small Model, con- 
sisting of six figures, and capable of w'orking two orders of 
differences, had been constructed ; and that it performed its 
work in a satisfactory manner. 

The concluding paragraph of tliat letter is as follows : — 

** Wliether I shall cx>ustruct a larger Engine of this kind, and bring to 
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perfection the others I hare described, will, in a great measure, depend on 
the nature of the encouragement I may receive. 

“ Induced, by a conviction of the great utility of such Engines, to with- 
draw, for some time, my attention from a subject on which it has been 
engaged during several years, and which possesses charms of a higher order, 
I have now arrived at a ix)int where success is no longer doubtful. It 
must, however, be attaineil at a very considerable expense, which would not 
probably be replaced, by the works it might ]>roduco, for a long period of 
time ; and which is an undertiiking I should feel unwilling to commence, 
as altogether foreign to my habits and pursuits,” 

Tho Jfodel alluded to had been shown to a large number 
of Mr. Babbage’s acquaintances, and to many other persons ; 
and copies of his letter having been given to several of his 
friends, it is probable that one of the copies waa sent to tho 
Treasury. 

On the 1st of A})ril, 1823, the Lords of the Treasury re- 
ferred that Letter to the Iloyal Society, requesting — 

“ The opinion of the Iloyal Society on the merits and utility of this 
invention.” 

On the Ist of May the Boyal Society rfjported to the Trea- 
suiy, that — 

" Mr. Babbage has disjdayed great talent and ingenuity in the construc- 
tion of his Machine for Comiaitation, whicli tlie Committee thiidc fully 
adequate to the attainment of the objects proi)Oscd by the inventor ; and 
they consider Mr. Babbage as highly deserving of public encouragement, 
in the prosecution of his arduous undertaking.” ♦ 

On the 2l8t of May these papers were ordered to be printed, 
by the House of Commons. 

In July, 1823, Mr. Babbage had an interview with the 
Chancellor of the Exchequer (Mr. Bobinsont), to ascertain if 
it was the wish of the Government that he sliould coustruct a 
large Engine of the kind, which would also print the results 
it calculated. 

♦ Parliamentary Paper, No. 370, printed 22nd May; 1823. 
t Aftcr\vards Ix)rd Goderich, now Earl of Ri]')on. 
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From the conversation which took place on that occasion^ 
Mr. Babbage apprehended that such was the wish of the Go- 
vernment. The Chancellor of the Exchequer remarked that 
the Government were in general unwilling to make grants of 
money for any inventions, however meritorious ; because, if 
they really possessed the merit claimed for them, the sale of 
the article produced would be tho best, as well as largest 
reward of tho inventor: but that tho present case was an 
exception ; it being apparent that the construction of such a 
Machine could not be undertaken with a view to profit from 
tho sale of its produce ; and that, as mathematical Tables 
were peculiarly valuable for nautical purposes, it was deemed 
a fit object of encouragement by tho Government. 

Tho Chancellor of tho Exchequer mentioned two modes of 
advancing money for the construction : — either through tho 
recommendation of a Committee of tho House of Commons, 
or by taking a sum from the Civil Contingencies : and he ob- 
served that, as tho Session of Paidiament was near its termina- 
tion, tho latter coume might, perhaps, bo the most convenient. 

Mr. Babbage thinks the Chancellor of the Exchequer also 
made some observation, indicating that tho amount of money 
taken from the Civil Contingencies would be smaller than 
that wliich might bo had by means of a Committee of the 
House of Commons: and he then proposed to take 1,000?. as 
a commencement from tho Civil Contingencies Fund. To this 
Mr. Babbage replied, in words wliich he distinctly remembers, 
" Would it bo too much, in the first instance, to take 1,500Z. ?” 
The Chancellor of the Excliequer immediately answered, that 
1,500?. should be advanced. 

Mr. Babbage's opinion at that time was, that the Engine 
would bo completed in two, or at tho most in three years ; 
and that by having 1,500?. in the first instance, he would be 
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enabled to advance, from bis own private funds, the residue 
of the 3,0D0Z., or even 5,000Z., whicli he then imagined the* 
Engine miglit possibly cost ; so that he would not again have 
occasion to apply to Government until it was completed. 
Some observations were made by the Chancellor of the Ex- 
chequer about the mode of accounting for the money received, 
as well as about its expenditure; but it seemed to bo ad- 
mitted that it was not possible to prescribe any very definite 
system, and that much must be left to Mr. Babb&ge’s own 
judgment. 

Very unfortunately, no Minute of that conversation was 
made at the time, nor was any sufficiently distinct under- 
standing between the parties arrived at. Mr. Babbage's con- 
viction was, that whatever might be the labour and difficulty 
of the undertaking, the Engine itself would, of course, be- 
come the property of the Government, which had paid for its 
constmction. 

Soon after this interview with the Cliancellor of tho 
Exchequer, a letter was sent from tho Treasury to tho Royal 
Society, informing that body. that tho Lords of the Treasury 

“ Had directed the issue of 1,500/. to Mr. Ejihl)ap;o, to enable him to bring 
Lis invention to ixjrfcction, in the. manner recommended.” 

These latter words, m the manner recommended^^ can only 
refer to the previous recommendation of tho Royal Society ; 
but it does not appear, from the Report of tho Royal Society, 
that any j^larhy terms, or conditions had been pointed out by 
that body. 

Towards the end of July, 1823, Mr. Babbage took measures 
for the construction of the present Difference Engine,* and it 
was regularly proceeded with for four years. 


* See Note on next page. 
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In October, 1827, the expense incurred bad amonnted to 
•8,475?. ; and Mr. Babbage having suffered severe domestic 
affliction, and being in a very ill state of health, was recom- 
mended by his medi(jal advisers to travel on the Continent. 
He left, however, sufficient drawings to enable the work to 
be continued, and gave an order to his own banker to advance 
1,000?. during his absence: he also received, from time to 
time, drawings and inquiries relating to the mechanism, and 
returned instructions to the engineer who was constructing it. 

As it now appeared probable that the expense would much 
exceed what Mr. Babbage had originally anticipated, ho 
thought it desirable to inform the Government of that fact, 
and to procure a further grant. As a preliminary step, he 
wrote from Italy to his brother-in-law, Mr. Wolrycho Whit- 
more, to recpiest that he would sec Lord Goderich upon the 
subject of the interview in July, 1823 ; but it is probable 
that he did not sufficiently inform Mr. Whitmore of all the 
circumstances of the case. 

Mr. Whitmore, having had some conversation with Lord 
Goderich on the subject, addressed a letter, dated on the 29th 
of February, 1828, to Mr. Babbage, who was then at Koine, 
stating that 

“ Tliat interview was unsatisfactory ; that liOrd Goderich did not like to 
admit that there was any understanding, at the time the ],500?. was 
advanced, that more would bo given by Government.” 

On Ulr. Babbage’s return to England, towards the end of 


Note. — It will be convenient to distinguish betw^ccu — 

1. Ihe small Model of the original or Difference Engine. 

2. The Difference Engine itself, belonging to the Government, a ^lart 

only of which has been put blether. 

3. The designs for another Engine^ which in this Statement is called 

the Analytical Engine. 
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1828, he waited in person upon Lord Goderich, who admitted 
that the understanding of 1823 was not very definite. Ho 
then addressed a statement to the Duke of Wellington, as the 
head of the Government, explaining the previous steps in the 
affair ; stating the reasons for his inferences from what took 
place at the interview with the Chancellor of tlie Exchequer 
in July, 1823 ; and referring his Grace for fiu-ther informa- 
tion to Lord Goderich, to whom also he sent a copy of that 
statement. 

The Duke of Wellington, in consequence of this applica- 
tion, requested the Royal Society to inquire — 

“ AVhether the progress of the Machine confirms them in their former 
opinion, that it will ultimately prove adequate to the imix>rtant object it 
was intended to attain/* 

The Royal Society reported, in February, 1829, that — 

“ Tliey had not the slightest helitatiou in pronouncing their decided 
opinion in tlic afiirnmtive.** 

Tlio Royal Society also expressed their hope that — 

“ Whilst Mr. Babbage’s mind is intensely occupied in an undertaking 
likely h) do so much honour to his country, he may be relieved, as much as 
possible, from all other sources of anxiety.” 

Ou the 28ih of April, 1829, a Treasury Minute directed a 
furtlier payment to Mr. Babbage of 

“ 1,500Z. to enable him to complete the Machine by which such imiwrtant , 
benefit to Science might bo expected.** 

At that time the sum expended on the Engine amounted 
to 6,697Z. 12s., of which 3,000Z. had been received from the 
Treasury ; so that Mr. Babbage had provided 3,G97Z. 12s. 
from his own private funds. 

Under these circumstances, by the advice of Mr. Wolrycrho 
Whitmore, a meeting of Mr. Babbage’s personal friends was 
held ou the 12th of 3Iay, 1829. It consisted of — 
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• The Duke of Somebset, 

Loud Ashley, 

Sin John Fbanklin, 

Jin. WoLRTCHE Whitmobe, 

Dr. Fitton, 

Sin. FnANCis Daily, 

Bln. (now Sir John) IIebschel. 

Doing satisfied, upon inquiry, of tlie following facts, they 
came to tlio annexed resolutions : — 

** Ist. That Mr. Bahbajije was originally induced to take up the work, on 
its present extensive scale, by an understanding on his part that it was tbo 
wish of Government that he should do so, and by an advance of 1,500Z, at 
tlio outset ; with a full impression on his mind, that such further advances 
would be made as the work might require. 

** 2nd. 'Diat Mr. Babbage’s exixmdituro had amounted to nearly 7,000?., 
while the whole sum advanced by Government was 3,000?. 

** 3rd. 'Jliat Mr. Babbage had devoted the most assiduous and anxious 
attention to tlie progress of tlic Engine, to the injury of his health, and the 
neglect and refusal of other profitable occupations. 

“ 4th. Tliat a very large ex|x;nse remained to be incurred ; and that his 
private fortune was not such as would justify his completing the Engine, 
without further and effectual assistance from Government. 

“ 6th. That a ixirsonal ajiplication upon the subject should be made to 
the Buke of Wellington. 

" Gth. That if such application should bo unsuccessful in procuring effec- 
tual and adequate assistance, they must regard Mr. Babbage (considering 
the great i-wcuniary and personal sacrifices ho will then have made; the 
entire cxiK’iiditum of all he had received from the public on the subject 
of its destination ; and the moral certainty of completing it, to which it 
was, by his exertions, reduced) as no longer called on to proceed with an 
undertaking wliich might destroy his health, and injure, if not ruin, his 
fortune. 

** 7th. That Mr. Wolrycho Whitmore and Mr, Hcrschel should request 
an interview with the Duke of Wellington, to state to his Grace these 
opinions on the subject.” 

Mr. Whitmore and Mr. Herschel accordingly had an inter- 
view with the Duke of Wellington ; and some time after they 
were informed by the Chancellor of the Exchequer, to whom 
they had applied for his Grace's answer, that the Duke of 
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Wellington intended to see the portion of the Engine which 
been then made. 

In November, 1829, the Duke of Wellington, accompanied 
by the Chancellor of the Exchequer (Mr. Goulbum) and 
Lord Ashley, saw the Model of the Engine, the drawings, and 
the parts in progress. On the 23rd of that month Mr. Babbage 
received a note from Mr. Goulburn, dated on the 20th, in- 
forming him that the Duke of Wellington and himself had 
recommended the Treasury to make a further payment to- 
wards the completion of the Machine ; and that their Lord- 
sliips had in consequence directed a payment of 3,000Z. to bo 
made to him. This letter also contained a suggestion abbut 
separating the Calculating from the Printing part of the 
Machine, wliich was repeated in the letter from the Treasury 
of the 3rd of December, 1829, communicating officially the 
information contained in Mr. Goulburu’s private note, and 
stating that directions had been given — 

“ To pay to you the further sum of 3,000?., to enable you to complete 
the Machine which you have invented for the calculation of various tables ; 
but I liave to intimate to you that, in making this additional i)aymcnt, iny 
Ijords think it extremely desirable that the Machine should be so con- 
structed, that, if any failure should take place in the attempt to print by 
it, the calculating part of the Machine may nevertheless be perfect and 
available for that object.” 

Mr. Babbage inferred from this further grant, that Govern- 
ment had adopted his view of the arrangement entered into 
with the Chancellor of the Exchequer in July, 1823 ; but, to 
prevent the recurrence of difficulty from any remaining in- 
distinctness, ho wrote to Mr. Goulbum, stating that, before 
he received the 3,000Z., he wished to propose some general 
arrangements for expediting the completion of the Engine, 
further notes of which he would shortly submit to him. On 
the 25th of November, 1829, he addressed a letter to Lord 
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ABliley, to be communicated to the Chancellor of the Ex- 
elieqiier, stating the grounds on which he thought the fol- 
lowing arrangements desirable : — 

Ist. That tlio Engine should bo considered as the property 
of Government. 

2nd. That professional engineers should be appointed by 
Grovernment to examine the charges made for the work 
already executed, as well as for its future progress ; and that 
such eliarges should bo defrayed by Governinent. 

3rd. That under this arrangement ho himself should con- 
tinue to dhect the construction of the Engine, as ho had 
hitherto done. 

Mr. Babbage also stated that he had been obliged to sus- 
pend the work for nearly nine months ; and that such delay 
risked the final completion of the Engine. 

In reply to these suggestions, Mr. Goulbum wrote to Lord 
Ashley, shitiiig — 

“ That wc (the Govcrninciit) could not adopt the course which 
Mr. Bahha^f^c had pointed out, consistently with the principle on which 
we Ijavc rendered him assistance in the construction of liis Machine, and 
without corisi<lcrable inconvenience. The view of the Government was, to 
assist an able and ingenious man of science, wljose zeal bad induced him to 
exceed the limits of prudence, in the construction of a w'ork which would, 
if successful, reilound to his honour, and he of great public advantage. We 
feel ourselves, therefore, under the necessity of adhering to our original 
intention, us expressed in the Minute of the Treasury, which gi*anted 
Mr. Bahlmgo the hist 3,000/., and in the letter in which I informed him 
of that grant.” 

Mr. Goulbum’s letter was enclosed by Lord Ashley to 
Mr. Babbage, with a note, in which his Lordship observed, 
with reference to Mr. Goulhurn’s opinion, that it was 

“ A ivrong view of the ^xisition in which Mr. Babbage was placed, after 
his conference with Lord Goderich —which must be explained to him 
(Mr. Goulburn).** 
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“ The original intention ” of the Government is here stated 
to have been communicaited to Mr. Babbage, both in the 
letter from the Treasury of the 3rd of December, 1829, 
granting the 3,000t, and also in Mr. Goulbiirn’s private letter 
of the 20th of November, 1829, These letters have been just 
given ; and it certainly does not appear from eitlier of them, 
that the original intention ” was then in any degree more 
apparent than it was at the commencement of the under- 
taking in July, 1823. 

On the 16th of December, 1829, Mr. Babbage wrote to 
Lord Ashley, observing, that Mr. Goulburn seemed to think 
that he [Mr. Babbage] had commenced tlie machine on his own 
account ; and that, purauing it zealously, he had expended 
more than was prudent, and' had then applied to Govern- 
ment for aid. He remarked, that a reference to papers and 
dates would confirm his own positive declaration, that this 
was never for one moment, in hia apprehension, the ground 
on which the matter rested ; and that the following facts 
would prove that it was absolutely imj) 08 sible it could have 
been so : — 

Istly. Mr. Babbage referred to the passage* (already 
quoted) in his letter to Sir Humphry Davy, in which ho had 
expressed his opinion as iecidedlij adverse to the plan of 
making a larger Machine, on his own account. 

2ndly. Mr. Babbage stated that the small Model of the 
Machine seen by the Duke of Wellington and Mr. Goulburn, 
was completed before his interview with Ijord Goderich in 
July, 1823 ; for it was alluded to in the Report of the Royal 
Society, of the Ist of May, 1823. 

3rdly. That the interview with Lord Goderich having taken 
place in July, 1823 ; the present Machine (i. e. the Difference 

* See i)agc 60. 
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Engine) was commenced in consequence of that interview; 
and afte^ Mr. Babbage had received the first grant of 1,500/. 
on the 7th of August, 1823. 

Having thus shown that the light in which Mr. Goulbum 
viewed these transactions was founded on a misconception, 
Mr. Babbage requested Lord Ashley to inquire whether the 
facts to which he had called Mr. Goulburn’s attention might 
not induce him to reconsider the subject. And in case Mr. 
Goulburn should decline revising liis opinion, then he 
wished Lord Ashley to ascertain the opinion of Government, 
upon the contingent questions which he enclosed ; viz. — 

1. Supposing Mr. Babbage received the 3,000?. now directed to be issued, 
what arc the claims which Goveriimeut will have on the PjUgine, or on 
himself ? 

2. Would Mr. Babbage owe the 6,000?., or any part of that sum to the 
Government? 

If this (piestion be answered in the negative, 

3. Is the i)ortiou of the Engine now made, as completely Mr. Babbage’s 
proixjrty as if it bad been entirely paid for with bis own money? 

4. Is it cxixjctcd by Government that Mr. Babbage should continue to 
construct the Engine at his own private cx^Kjasc ; and, if so, to what extent 
in money ? 

6. Supi)osiiig Mr. Bahkagc should decline resuming the constmetion of 
the Engine, to whom do the drawings and parts already made belong ? 

The following statement was also enclosed : — 

ExiKJuses up to 9 lb Mny, 1829, when the work ceased . . * £G,G28 

Two grants of l,r)CM)?. each, amounting to £3,000 

By Treasury Minute, Nov. 1829, but not yet received . 3,000 

6,000 

£628 

111 January, 1830, Mr. Babbage wrote to Lord Goderich, 

♦ The diiTcrence between tliis sum and 6,697?. 12s. mentioned in page 73, 
seems to have arisen from the fact of the former sum having included tlie 
cstimateti amount of a bill which, when received, was found to be less than 
had been anticipatcil. 
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stating that the Chancellor of the Exchequer (Mr. Goulburn) 
would probably apply to his Lordship respecting the inter- 
view in July, 1823. He therefore recalled some of the cir- 
cumstances attending it to Lcnrd Goderich, and concluded 
thus : — 

“ llie matter was, as you have justly observed on another occasion, left, 
ill a certain measure, indefinite; and I have never contended that any 
j>romise was made to me. My subsequent conduct was founded iqxin the 
iinpmssion left on my mind by that interview. I always considered that, 
whatever difficulties I might encounter, it could never hapiien that I should 
ultimately suffer any p<.*cuniary loss. 

“ I understand that Mr. Goulburn wishes to ascertain from your Lordship 
whether, from the nature of that interview, it was reasonable that 1 should 
have such exiH‘Ctation.” 

In the mean time Mr. Babbage Iiad encountered diffi- 
culties of another kind. The Engineer who liad been con- 
structing the Engine under Mr. Babbage’s direction had 
delivered his bills in such a state that it was impossible to 
judge how far tlie charges were just and reasonable; and 
although Mr. Babbage had paid several thousand pounds, yet 
there remained a considerable balance, which lie was quite 
prepared and willing to pay, as soon as the accounts should 
be examined, and the charges approved of by professional 
engineers. 

The delay in deciding whether the Engine was the pro- 
perty of Government, added greatly to this embarrassment. 
Mr. Babbage, therefore, \vrote to Lord Ashley on the 8th of 
February, to mention these difficulties ; and to point out tho 
serious inconvenience wliich would arise, in the future progress 
of the Engine, from any dispute between the Engineer and 
himself relative to payments. 

On the 24th of February, 1830, Mr. Babbage called on 
Lord Ashley, to request he would represent to the Duke of 
Wellington the facts of the case, and point out to his Giace 
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the importance of a decision. In the afternoon of the same 
day, he again saw Lord Ashley, wlio communicated to him the 
decision of the Government ; to the following effect : — 

Isi. AUhough the Government would not j^ledge themselves to 
COMPLKTE the Machine, they were willing to declare it their 
lyroperty, 

2nd. That professional Engineers should he appointed to ex- 
amine the hills. 

\Wd. That the Government were willing to advance 3,000?. 
more than the sum (0,000?.) already granted. 

Afh. That, when the Machine was completed, the Govern- 
ment would he willing to attend to any claim of Mr. Bahhage to 
remuneration, either hy bringing it before the Treasury, or the 
House of Commons. 

» Tims, after considerable discussion, tlie doubts arising 
from the iiulofinitcness of tlie understanding with the Chan- 
cellor of the Exchequer, in July, 1823, were at length 
removed. IMr. Babbage’s impression of the original arrange- 
ment entered into between Ijord Goderich and himself was 
thus formally adoptc'd in the first three propositions : and the 
Government volunhirily added the expression of their disposi- 
tion to attend to any claim of his for remuneration when the 
Engine should bo completed. 

When the armngements consequent upon this decision 
were made, the work of the Engine wag resumed, and con- 
tinued to advance. 

After some time, the increasing amount of costly drawings, 
and of parts of the Engine already executed, remaining 
exposed to destruction from fire and from other casualties 
became a source of some anxiety. 

These facts having been represented to Lord Althorp 
(then Chuncc'llor of the Exchequer), an experienced surveyor 
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was directed to find a site adapted for a building for the re- 
ception of the Engine in the neighbourhood of Mr, Babbage’s 
residence. 

On the 19th of January the Surveyor’s reports were for- 
warded to Lord Althorp (the Chancellor of the Exchequer), 
wlio referred the case to a committee of practical Engineers 
for their opinion. This committee reported strongly in favour 
of the removal, on the grounds of security, and of economy 
in completing the Engine; and also recommended the site 
wliich had been previously selected by the Surveyor. The 
Royal Society, also, to whom Lord Althorp had applied, 
examined the question, and likewise reported strongly to the 
same eftect 

A lease of some property, adjacent to Mr. Babbage’s re- 
sidence, was therefore subsequently granted by him to the 
Government ; and a fire-proof building, (•aj)abIo of containing 
the Engine, with its drawings, and workshops necessary for 
its completion, were erected. 

With respect to the expenses of constructing the Engine, 
the following plan was agreed upon and carried out : — ^’rin? 
great bulk of the work was executed by the Engine(?r under 
the direction of Mr. Babbage. When the bills were sent in, 
they were immediately forwarded by him to two eminent 
Engineers, Messrs. D.onkin and Field, who, at the request of 
Government, had undertaken to examine their accuracy. 
On these gentlemen certifying those bills to be correct, 
Mr. Babbage transmitted them to the Treasury ; and after the 
usual forms, a warrant was issued directing the pa 3 rment of 
the respective sums to Mr. Babbage. This course, however, 
required considerable time ; and the Engineer having repre- 
sented that he was unable to pay his workmen without more 
immediate advances, Mr. Babbage, to prevent delay in com- 
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pleting the Engine, dM hiniBclf, from time to time, advance 
from his own funds scivenil sums of money ; so that he was, 
in fact, usually in advance from noot to l,000t Tliose sums 
wore, of course, repaid wlien the Treasury warrants were 
issued. 

Karly in tlui year 1833, an event of great importance in 
the history of tlu^ Engine occurred. Mr. Babbage had 
dinictod a portion of it, consisting of sixteen figures, to bo put 
together. -It was capable of calculating Tables having two or* 
thr(.*e ord(u-s of difierences; and, to some extent, of foiming 
other ^rabies. The action of this portion completely justified 
tin) ox|)ectation.s raised, and gave a most satisfactoi-y assurance 
of its final success. 

'I'lio tiri'-proof building and worksliops having been com- 
jileted, arrangements were made for the removal of the 
lOngino. IVIr. Babbage finding it no longer convenient to 
make payments in advance, informed the Engineer that he 
should in future not pay him until tlie money was received 
from the Treasury. Upon receiving this intimation, the 
Engiiuior iminediately diseontinuccl the construction of the 
Engine, and dismissed the workmen employed on it; which fact 
]\lr. Babbage immediately communicated to the Treasury. 

In tins state of afiairs it appeared, both to the Treasury 
and to ]\Ir. Baidwigo, that it would be better to complete the 
removal of the drawings, and all the parts of tlie Engine to 
the tire-iu-oof building ; and then make such arrangements be- 
tween the Treasury and the Engineer, respecting the future 
payments, as might prevent further dis(*ussion on that subject. 

Alter much delay and dillicnlty the whole of the drawings, 
and parts of the Engine, were* at length removed to the fire- 
proof building in East-street, Mai^chcster-square. Mr. Bab- 
Uige wi-ote, tm the Ifith of July, 1834, to the Treasury, 
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informing their Lordships of the fact; — adding that no 
advance had been made in its construction for above a year 
and a quarter; and requesting further instructions on the 
subject. 

Mr. Babbage received a letter from the Treasury, express- 
ing their Lordships’ satisfaction at learning that tlio (kawings, 
and parts of the Calculating Engine were removed to the 
tire-proof building, and stilting that as soon as Mr. Clement’s 

Accounts should be received and examined, they would 

>» 

“Take into consideration what further ])roccetUngs^nay be requisite with 
a view to its comjdetion.” 

A few weeks afterwards Sir. Babbage rcceivtxl a l(dtor 
from the Treasury, conveying their Lordslu])s’ autliority to 
proceed with the construction of the Engine. 

During the time wliich had (dapsed since the Engineer 
hiid ceased to i)roceed with the constriKdion of the Engine, 
BIr. Babbage had been deprived of the use of his own draw- 
ings. Having, in the me anwhile, naturally speculalfid upon 
the general priiuaples on which machinery for calculation 
might bo constmeted, a 'princij)h of an entirely neio hind 
occuned to him, the power of which ovi^r the most com- 
plicated arithmetical operations seemed nearly unbonnded. 
On re-examining his dniwings when returned to him by the 
Engineer, the new principle aj>peared to be limited only by 
the extent of the mechanism it might requires. I’lie invention 
of simjder mechanical means fur executing the elem(?iitary 
operations of the Engine now derived a far greater import- 
ance than it had hitherto possessed ; and should such simpli- 
fications be discovered, it seemed difficplt to aiiticdpate, or 
even to over-estimate, the vast results which might be 
attained. In the Engine for calculating by differences, such 
simplifications affected only about a hundred and twf?n<y 

(i 2 
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similar parts, whilst in the new or Analytical Engine, they 
would affect a great many thousand. The Difference Engine 
might be constructed with more or less advantage by em- 
ploying various mechanical modes for the operation* of 
addition: the Analytical Engine could not e^ist without 
inventing for it a iiuithod of mechanical addition possessed of 
th(i utmost simplicity. In fact, it was not until upwards of 
twenty different mechanical modes for performing the opera- 
tion of addition luid been designed and drawn, that the 
necessary d(}greo*of simplicity required for the Analytical 
Engine was ultimately attained. Hence, therefore, the 
jxiwerful motive for sim})litication. 

These now views acquired additional importance, from 
their bcMxrings ui)on the Engine already partly executed for 
the Government. For, if such simplifications should be dis- 
covered, it might happen that the Analytical Engine would 
execute more rapidly the calculations for which the Difference 
Engine was intended ; or, that the Difference Engine would 
itself be superseded by a far simpler mode of construction.* 
Though these views might, perhaps, at that period have 
appeared visionary, both have subsequently been completely 
realized. 

T^o withhold those new views from the Government, and 
undi'r such circumstances to havt^ allowed the construction of 
the Engine to be resumed, would Jiave been improper ; yet 
the state of uncertainty in which those views were then 
necessarily involviMl rendered any uritten communication 
respecting their probable bearing on the Difference Engine a 
matter of very great difficulty. It appeared to ]\Ir. Babbage 
that the most straightforward course Avas to ask for an inter- 
view on tlie subject with the Head of the Government, and to 
communicate to him the exact state of the case. 
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Had that interview taken place, the First Lord of the 
Treasury might have ascertained from his inquiries, in a 
manner quite impracticable by any written communications, 
tlie degree of im[)ortance which Mr. Babbage attached to his 
new inventions, and his own opinion of their probable efleet, 
in superseding the whole or any part of the original, or 
Difference, Engine. The First l^ord of the Treasury would 
then have been in a position to decide, either on the imme- 
diate continuation and completion of the original design, or 
on its temporary suspension, until the character of the new 
views should be more fully developed by further drawings and 
examination. 

There was another, although a far less material point, on 
which also it was desirable to obtain the opinion of thc! 
Government: tlie serious impediments to the i)rogress of 
the Engine, arising from the Engineer’s conduct, as w<*Il (is 
the consequent great expense, had induciid Sir. Babbage to 
consider, whether it might not b(5 possible to employ some 
other persoji as liis agent for (constructing it. His mind had 
gradually become convinced of the practicability of that 
measure ; but he was also auure that however advantageous 
it might prove to the Government, from its gr(‘ator economy, 
yet that it would add greatly to his own personal labour, re- 
sponsibility, and anxiety. 

On- the 2C)th of yeptember, 1831, Mr. Babbage therefore 
requested an interview with Lord Jlelbourne, for the puri)ose 
of placing before him those views. Lord Melbourjic acceded 
to the proposed interview, but it was then postponed ; and 
soon after, the Administration of which his Lordship was 
the Head went out of Office, without the inteiwiew having 
taken place. 

For the siime purpose, Mr. Babbage ap[)lied in December, 
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1834, for an intervw3w with the Duke of Wellington, wlio, in 
reply, expressed liis wish to receive a written communication 
on the subject, lie accordingly addressed a statement to his 
(Truce, j)ointi]ig out tlui only plans which, in his opinion, could 
bo pursued for terminating the questions relative to the 
Difference Engine ; namely, 

Ist. The Government might desire Mr. Babbage to con- 
tinue the construction of the Engine, in the hands of the per- 
son who has hithcrtf> boon employed in making it. 

2ndly. Tlio Government might wish to know whether any 
other person could be siibstitiit(3d for the Engineer at present 
oinploycid to continue the construction ; — a course which was 
possible. 

3rdly. The (iovornment might (although he did not pre- 
sume tliat they would) substitute some person to superuitend 
the completion of the Engine instead of Sir. Babbage him- 
self. 

4 tidy. The Government might bo disposed to give up the 
undm’takiug entirely. 

lie also stat(3d to the Duke of Wellington, the circum- 
stances which had 1(mI him to the invention of a 7iaw Engine, 
of far more extensive^ powers of calculation ; whicli he then 
observed did not supei*s(*de the former one, but added greatly 
to its utility. 

At this period, the* impediments relating to the Difference 
Engine had bt^en partially and temporarily removed. The 
chief diniculty would have been either the formation of new 
arrang^mmits with the Engineer, or the appointment of some 
other person to supply his place. This latter alternative, 
which was of great importance for economy as well as for its 
speedy (‘ompletiou, Mr. Babbage had carefully examined, and 
was then prepared to iK)int out means for its accomplishment. 
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Tlie duration of the Duke of Wellington’s Administration 
was short ; and no decision on the subject of the Difference 
Engine was obtained. 

On the 15th of May tlie Differeme Engine was alluded to 
in the House of Commons ; when the Chancellor of the Ex- 
chequer did Mr. Babbage the justice to state distinctly, tliat 
the whole of the money voted had been expended in paying 
the workmen and for the materials einploycHl in constructing 
it, and that not one shilling of it had ever gone into his own 
pocket. 

About this time several cominunications took place bctwe<ni 
tlie Chancellor of the Exchequer and Jlr. Jhibhage, n^specting 
a reference to tlie lioyal Society for an ojiinion on tlie subject 
of the Eiij^ine. 

A new and serious impediment to the possibility of execut- 
ing one of the plans which had Ix’cn suggcistcxl to the Duke of 
W(;lliiigton fur conqjleting the Difference Engine arose from 
those (hhiys. The draftsman whom Mr. Babbagi^ had, at his 
own expense, employed, botli on the Difference and on the 
Analytical Engine, received an oiler of a very liberal siilaiy, 
if he wtnild enter into an engageiiKMit abroad, which would 
occupy many years. His assistance was iiulispensable, and 
his services were retained only by Mr. Babbage considerably 
increasuig his sahiiy. 

On the 14th of January, 1830, Mr. Babbage received a 
communication from the Chancellor of the Exchecpicr (Mr. 
Spring Ivice*}, expressing his desire to come to som« detinit(i 
result on the subject of the Calculating Engine, in which he 
remarked, that the conclusion to be drawn from Mr. Bab- 
bage’s statement to the Duke of Wellington was, that he 
* The present Moiitwvglc. 
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(Mr. Babbage) having invented a new machine, of far greater 
powers than the former one, wished to be informed if the 
Government would undertake to defray the expense of this 
new Engirui. 

The Chancellor of the Exchequer then pointed out reasons 
why he should fiiol himself bound to look to the completion of 
the first machine, before he could propose to Parliament to 
enter on the consideration of the sf^cond : and he proposed to 
refijr to the Iloyal fSociety for their opinion, authorizing them, 
if they thought fit, to employ any practical mechanist or 
engineer to assist them in tlieir inquiries. The Chancellor of 
tlie Excliequer concluded with expressing his nwliness to 
communicate with Mr. Babbage respecting the best mode of 
attaining that result. 

From these statements it is evident that Mr. Babbage had 
failed in making his own views distinctly understood by the 
Chancellor of the Exehecpior. His first anxiety, when apply- 
ing to Ford ]\[elbourne, had been respecting the question, 
whether the Discoveries with which he was then advancing 
might not ultimately supersede the work already executed. 
Jlis second object had been to ]K)int out a possible arrange- 
ment, by which great expense might be savt‘d in the mechani- 
cal construction of the Difference Engine. 

So far was Mr. Babbage from having proposed to the 
(Jovernment to defray the expenses of the new or Analytical 
Engine, that though he expressly pointed out in the statement 
to the Duke of Wellington* four courses which it was possible 
for the Government to take, — yet in no one of them was the 
construction of the new Engine alluded to. 

Those views of improved machinery for making calculations 
* SiH) page 86. 
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which had appeared in but faint perspective in 1834, as likely 
to lead to important consequences, had, by this time, assumed 
a form and distinctness wliich fully justified the anticipations 
then made. By patient inquiry, aided by extensive drawings 
and notations, the projected Analytical Engine had acquired 
such powers, that it became necessary, for its further advance- 
ment, to simplify the elements of which it was composed. In 
the progress of this inquiry, Mr. Babbage had gradully arrived 
at simpler mechanical modes of performing those aritlimetical 
operations on which the action of the Difference Engine de- 
pended ; and he felt it necessary to communicate these new 
circumstances, as well as their consequences, to the Chan- 
cellor of the Exchequer. 

On the 20tli of January, 183(), Mr. Babbage wrote, in 
answer to the communication from tlie Cliancollor of the 
Exchequer, that he did not, on re-examining tlie statement 
addressed to the Duke of Wellington, perceive that it con- 
tained any application to take up the new or Analytical En- 
gine ; and he accompanied this reply by a statement relative 
to the progress of the Analytical Engine, and its bearing upon 
the Difference Engine belonging to the Government. The 
former, it was said, 

“Is not only capable of accomplisliing all those other comi)licatc(l cal- 
culations which I had intended, but it also [Kjrforms all calculations which 
were jxjculiar to the Difference Engine, both in less time, and to a greater 
extent : in fact, it completely suixirsedes the Difference Engine.** 

The Keply then referred to the statement laid before 
•the Duke of Wellington in July, 1834, in which ^it was 
said, 

“ That all the elements of the Analytical were essentially different from 
those of the Difference Engine;’* 

and that the mechanical simplicity to which its elements had 
now been reduced was such, that it would probably cost more 
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to finish tlio old Difference Enpiie on its original plan than 
to constrnot a new Diflerence Engine with the simplified ele- 
ments devised for the Analytical Engine. 

It then proceeded to state that — 

“ fjict nf ii siiporscdin" an fjhl machine, in a very few years, is 
OIK! of constant ocenrnmee in onr manuljictories ; and instances might 1x3 
pointed out in which the advance of invention has been so rapiil, and the 
demand for machinery so great, tliat half-tinished machines have Ikjcii 
thiuwn a.si<h! as useless before their com]jletion. 

“ It is now nearly fourteen years since I undertook for the Government 
to 8U|K!rinteiKl the making of the Diftercnce Engine. During nearly four 
years its construction has been absolubily stopjH'd, and, instead of being 
employed in overcoming the )»]»ysical iinjH'dinnnits, 1 have betm harassed by 
what may K? called the moral ditricidtujs of tl>c question. It is painful to 
n‘(lcct that, in the lime so employe^], the first Difference Engine miglit, 
under more favoiirahlc circumstances, liave been aanpletial. 

“ In making this HejKH-t, 1 wisli distinctly to state, that I do not enter- 
tain the slightest doubt oC the success of the Difference Engine ; nor io 1 
intnnl it <ts tmt/ appUcaliou to finish the ancor to construct the other; but I 
make it from a conviction that the information it contains ought to be com- 
municated to those who must decide the (iueslion relative to the Difference 
Engine.” 


TIio ivh;roiice to tlio Jloyal Society, proposed by tlic Cluin- 
eellor of tlu' Exchequer, in his letter ot the 14th of Jaiuiury, 
IH.'h),* did not take place ; and during more than a year and 
a half no further measures appear to have been adiqited by 
the Government n^specting the Engiiu*. 


It was obviously of the greatest importance to Sir. Babbage 
that a final dt'cisioii should be made by the Govcrninent. 
When ho undertook to superintend the eonstrnction of the* 
Difference Engine for tin; Government, it was, of course, 
understood that h(3 would not leave it unfinished. He had 
now been engaged fourteen years upon an object which he 


* JScf pigo 88. 
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had anticipated would not require more than two or three ; 
and there seemed no limit to the time his engagement with 
the Government might thus be supposed to endure, unless 
some steps were taken to terminate it. Without such a 
decision Mr, Ihibbage felt that ho should bo impeded in any 
plans he might form, and liable to the most serious interrup- 
tion, if ho should venture to enter upon the execution of 
them. Ho therefore most earnestly pressed, both by Ids 
personal applications and by those of his friends, for tlui 
settlement of*»tho question. Mi\ Wolrycho Whitmore, in 
particular, repeatedly urged upon the Chancellor of the 
Exchequer, personally, as well as by letter, the injustice of 
keeping Mr. Babbage so very long in a state of suspense. 

Time, however, passed on, and during nearly two years tln^ 
question remained in the same state. Mr. Babbage, W(»aried 
with this dtilay, determined upon making a last (dlbrt to 
obtain a decision. 1I(‘ wrote to the First Jiord of tlie Tnai- 
sury (Lord Mclbourn(‘) on the 2Uth of July, 1838, r(»(*alling 
to his Lordship’s attention the frequen(‘y of his ap})lications 
on this subject, and urging the lUH'e.ssity of a final (h'ciskm 
upon it. He observed, tliat if the question liad boc(>ni(‘ more 
difficult, because he had invented superior mechanism, which 
had superseded that whicli was already partly oxecub^d, this 
consequence had arisen from tlie very delay against which ho 
had so repeatedly ixuuonstrated. He then asked, for the last 
time, not for any favour, but for that which it was an injus- 
tice to withhold — a decision. 

On the 10th of August Mr. Spring Kice (the Chancellor of 
the Exchequer) addressed a note to Mr. Babbage, in rcifenmcc 
to liis application to Lord 3Ielbourne. After re(*apitulating 
his former shitement of the subjecit, which had been shown to 
be founded on a misapprehension, viz., that 31 r. Bal>bago 
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had made an application to the Government to construct for 
them the Analytical Engine, the Chancellor of the Exchequer 
inquired whether he was solicitous that steps should be taken 
for the completi(m of the old, or for the (*ommencement of a 
new machine, — and what he considered would be the cost of 
the one proceeding, and of the other ? 

Being absent on a distant journey, Mr. Babbage could not 
reply to this not(i until the 21st of October. He then re- 
minded the Chancellor of the Exchequer of his previous 
communication of the 20th of January, 1836 (see p. 89), in 
which it was expressly stated that he did not intend to make 
any application to construct a new machine ; but that the 
communication to the Duke of Wellington and the one to 
himself were mad(‘, simply because he thouglit it would be 
unfair to (‘onceal such important facts from those who were 
called upon to decide on the continuance or discontinuance of 
the construction of the Difference ’Engine. 

With respect to the expense of either of the courses 
pointed out by the Chancellor of the Exchequer, Mr. Babbage 
observed that, not being a piofessional Engiiu'cr, and his past 
expt'rienci^ having taught him not to rely upon his own judg- 
ment on mutters of that nature, he should be very reluctant 
to ofViT any opinion upon the subject. 

In conclusion, Mr. Babbage stated tliat the question he 
wished to have settled was — 

Whether the Government required him to mperintend the 
completion of the Difference EnginCy which had* been suspended 
during the last Jive years, according to the original plan and 
principles ; or whether they intended to discontinue it alto- 
gether ? 

In November, 1841, Mr. Babbage, on his return from the 
Continent, finding that Wr Robert Peel had become First 
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Lord of the Treasury, determined upon renewing his applica- 
tion for a decision of the question. With this view the pre- 
vious pages of this Statement were drawn up, and a copy of 
it was forwarded to him, accompanied by a letter from Mr. 
Babbage, in which he observed — 

“ Of course, when I undertook to f^ive the invention of the Calculatinpj 
Engine to the Government, and to su|K.*niitend its construction, tlierc must 
have heen an implied understanding that 1 should carry it on to its ter- 
mination. I entered u|X)n tliat understanding, holioving that two or at 
the utmost that three years would complete it. 'I'ho better part of my life 
has now been sjxint on that machine, and no progress whatever having been 
made since 1834, that understanding may possibly he considenKl by tlie 
Government as still subsisting : 1 am therefore natiimlly very anxious 
that this state of uncertainty should l>c put an end to as soon as 
ix)ssible.” 

Mr, Babbage, in reply, receiv(Hl a note from Sir CJcorgo 
Chirk (Secretary to the Treasury), stating that Sir Jtobort 
Peel feared that it would not bo in his power to turn his 
attention to tlie subject for some days, but that he hoped, as 
soon as the great pressure of business previous to tlio opening 
of the session of Parliament was over, lie might be able to 
determine on tlie best course to bo pursued. 

The session of Parliament closed in August, and Mr. 
Babbage had received no further cominiinicatiou on the 
subject. Having availed himself of several private channels 
for recalling the question to Sir Robert Peel’s attention 
without effect, Mr. Babbage, on the 8th of October, 1842, 
again wrote to him, requesting an early decision. 

On the 4th of November, 1842, a note from Sir Robert 
Peel explained to Mr. Babbage that some delay Jiad arisen, 
from his wish to communicate personally with the Chancellor 
of the Exchequer, who would shortly announce to him their 
joint conclusion on the subject. 

On the same day Mr. Babbage received a letter from Mr. 
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Goulbum (the Chancellor of tlie Exchequer), who stated that 
he had communlcatod with Sir Robert Peel, and that they 
both rfjgrctted tbe necessity of abandoning the completion of 
a machine, on wliicrli so much scientific labour had been 
bestowcMl. lie observed, that the expense necessary for ren- 
dering it eitlicr satisftictory to Mr. Babbage or generally 
us(dhl aj)p(jare(l, on the lowest calculation, so far to exceed 
what they should bo justified in incurring, that they consi- 
dered themsejves as luiving no other alteniativo. 

Mr. (foulburn coiududed by expressing their hopc^, that by 
the (iovernment withdrawing all claim to the machine as 
already constructed, and placing it entirely at Mr. Babbage’s 
disposal, th(‘y might in some degree assist him in his future 
ex(‘rti<uis in the cause of Science. 

On the (Jill of November, 1812, IMr. Babbage wrote to Sir 
Robert Peel and the (Jhancellor of the Exchequer, acknow^- 
ledging the receipt of their do(*ision, tlianking them for the 
of the muchiiie as already constructed, but, under all 
the circumstances, declining to acce])t it.* 

On the 1 Ith of Novtunber Sir. Babbagti obtained an inter- 
view with Sir Robert Peel, and stated, that having giviai the 
original Invention to the Government — having superintended 
for tlami its construction — having dtunonsti atiMl the possibi- 
lity of the undertaking by the completion of an important 
portion of it — and that the non-completion of the design 
arose muther from his fault nor his deshe, but was the act of 
tlie Government itself, ho felt that he had some claims on 
their consideration. 

lie rested those claims upon the sacrifices he had made, 

* The of the Dijfen nce Engine already constructeil, together with 
all the Drawings relating to the whole maclniu*, were, in January, 1843 (by 
the direction of the Guvoniincnt), depisited in the Museum of King s College, 
liondon. 
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both personal and peeiiniary, in the advancement of tlio Mtv 
ohanieal Arts and of Science — on the anxiety and the injury 
he had experienced by the delay of eight years in the deci- 
sion of the Government on tlio subject, and on the great 
annoyance he had constantly been exposed to by the pre- 
vailing belief in the public mind that he had been amply 
remunerated by largo grants of public money. Nothing, he 
observed, but some public act of the Government ('ould ever 
fully refute that opinion, or repair the injustice with which he 
had been treated. 

The result of this interview was entirely unsatisfactory. 
Mr. Babbage went to it prepared, had his statement {)roduced 
any (‘fleet, to have pointed out two courses, by either of 
which it was probable that not only a Difleronce Engine, but 
cv(ni the Analytical Engine, might in a few yi'ars have been 
comj»lete(l. The state of Sir itobert IVoFs information on 
the subject, and the views he took of Mr. Babbagt^ s service's 
and position, prev(*ntod Mr. Babbage from making any allu- 
sion to either of those plans. 

Thus linally tenninat(*d an engag(‘ment, which had exist(‘d 
upwards of twenty years. During no part of the last eight of 
those years does th(‘r() appear to hav(* been any reason why 
the same decision should not have been arrived at by the 
Government as was at last actually pronounced. 

It was during this last period that all the gr(‘at principles 
on which the Analytical Engine rests were discov(‘red, and 
that the mechanical contrivances in which they might be 
embodied were invented. Tin? establishment which Jlr. 
Babbage had long maintained in his own houses, and at his 
own expense, was now directed with increased energy to the 
new inquiries required for its perfection. 

In this Statement tin? heavy sacrifices, ]M)th p(»cujiiarv ami 
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personal, which the invention of these machines has entailed 
upon their author, havoi been alluded to as slightly as pos- 
sible. Few can imagine, and none will ever know their full 
extent. Some idea of those sacrifices must nevertheless have 
occurred to every one who has read this Statement. During 
upwards of twenty years Mr. Babbage has employed, in his 
own house, and at his own expense, workmen of various kinds, 
to assist him in making experiments necessary for attaining a 
knowledge of every art which could possibly tend to the per- 
fection of those Engines ; and with that object he has fre- 
qucntl}! visited the manufactories of the Continent, as well as 
our own. 

Since the discontinuance of the Difference Engine belong- 
ing to the Government, Mr. Babbage has himself maintained 
an establishment for making drawings and descriptions de- 
monstrating the nature and power of the Analytical Engine, 
and for its construction at some future period, when its value 
may be appreciated. 

To these remarks it will only be added, that at an early 
stage of the construction of the Difference Engine lie refused 
more than one highly desirable and profitable situation, in 
order that ho might give his whole time and thouglits to the 
fiilfilment of the engagement wliich he considered himself to 
have entered into with the Government. 


Augmi^ 1843. 
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DIFFEUENCE ENGINE NO. II. 

Ditfcrence Engine No. 2 — The Earl of Ilosse, President of the Uoyal Society, 
jiroposed to the Government a Plan by which the Difference Engine 
No. 2 might have been executed — It was addressed to the ICartK)! Derby, 
and rejected by his Chancellor of the Exchequer. 

It was not until 1848, when I had mastered the subject of 
the Analytical Engine, that I resolved on making a complete 
set of drawings of the Difference Engine No. 2. In this I 
proposed to take advantage of all the improvements and 
simplifications which years of unwearied study had produced 
for the Analytical Engine. 

In 1852, the Earl of Kosse, who, from its commencement, 
liad looked forward with the greatest interest to the appli- 
cation of mechanism to purposes of calculation, an4 who 
was well acquainted with the drawings and notations of the 
Difference Engine No. 2, inquired of me whether I was 
willing to give them to the Government, i)rovidod they 
would %ave the Engine constructed. My feeling was, after 
the sad experience of the past, that I ought not to. think of 
sacrificing any further portion of my life upon the subject. 
If, however, they chose to liave the Difference Engine made, 
I was ready to give them the whole of the drawings, and also 
the notations Jjy which it was demonstrated that such a 
machine could be constructed, and that when made it would 
necessarily do the work prescribed for it. 


H 
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My much-valued friend, the late Sir Benjamin Hawed, had 
also been consulted, and it was agreed that the draft of a 
letter to Lonl Derby, who was then prime minister, should 
be prepared ; in which I should make this offer. Lord 
Boese proposed to place my letter in Lord Derby’s bands, 
with his own statement of a plan by which the whole ques- 
tion might be determined. 

Lord Kosse’s suggestion was, that the Government should 
apply to the President of the Institution of Civil Engineers 
to ascertain, 

Ist. Wliether it was possible, from the thawings and 
notations, to make an estimate of the cost of con- 
stnicting the machine ? 

2ndly. In case this question was answered in the affir- 
mative-then, could a Mechanical Engineer be found 
who would undertake to construct it, and at what 
expense ? 

The Institution of Civil Engineers w^as undoubtedly the 
highest authority upon the first question. That being decided 
in the affirmative, no other body had equal power to find out 
those rfuechanieal engineers who might be willing to under- 
take the contract. 

Supposing both those questions, or even the latter only, 
answered in the negative, the proposition, of course, fell to 
the ground. But if they were both answered in the affirma- 
tive, then there would have arisen a further question for the 
consideration of the Government: namely. Whether the 
object to bo obtained was worthy of tlie expenditure ? 

The final result of this eminently practical plan was com- 
municated to the Royal Society by their ftesident, in his 
address at their anniversary on the 30th Notfember, 1854. 
The following is an extract 



LORD ROSSE*S ADDRESS TO THE ROYAL SOCIETY, 09 

The progress of the work was suspended : there \ira8 a 
change of GoveriiTnciit. Science was weighed against gold 
" by a new standard, and it was resolved to proceed no 
further. No enterprise could have had its beginning under 
‘‘ more auspicious circumstances : the Goveniment had taken 
the initiative — they had called for advice, and the adviser 
was the highest scientific authority in this country; — your 
Council ; guided by such men as Davy, Wollaston, and 
Herschel. By your Council the undertaking was inaugu- 
rated, — ^by your Council it was watched over in its progress. 
** That the first great effort to employ the powers o^ cahii- 
" lating mechanism, in aid of the human intellect, should 
“ have been suffered in this great country to expire fruitless, 
because there was no tangible evidence of immediate profit, 
as a British subject I deeply regret, and as a Fellow my 
** regret is accompanied with feelings of bitter disappoint- 
ment. \Vhere a question has once been di8|X)sed of, suc- 
oceding Governments rarely reopen it, still I thought I 
should not be doing my duty if I did not take some oppor- 
tunity of bringing the facts once more before Government. 
Circumstances had changed, mechanical engineeriog had 
“ made much progress ; the tools required and trained work- 
‘‘ men were to bo found in the workshops of the leading 
mechanists, the founder’s art was so advanced that easting 
had been substituted for cutting, in making the change 
wheels, even of screw-cutting engines, and therefore it was 
very probable that persons would be found willing to under- 
take to complete the Difference Engine for a specific sum. 

** That finished, the question would tlien have arisen, how 
** far It was advisable to endeavour, ‘by the same means, U) 
** tnm to account the great labour which had been expended 
** under the guidance of inventivfe powers the most original, 

II 2 
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controlled by raathemntit’fl of a very high order; and which 
“ liad been wholly devoted for so many years to the great 
task of carrying the powers of calculating machinery to its 
utmost limits. Before I took any step I wrote to several 
“ very eminent men of science, iurpiiring whether, in their 
‘‘ opinion, any great scientific object would be gained if Mr. 
“ Babbage’s views, as explained in JVlenabrha’s little essay, 
** were completely realized. The answ(*rs I received were 
‘‘ strongly in the affirmative. As it was necessary the subject 
‘‘ should be laid before Government in a form as practical 
as possible, I wrote to one of oiir most eminent mechanical 
“ engineom to impiiro whether I should be safe in stating 
“ to Government that the expense of the Calculating Engine 
** had been more than ro[)aid in the improvements in ine- 
“ chanisrn directly ref(*rable to it; ho replied, — imqucstion- 
“ ably. Fortified by tliese opinions, I submitted this propo- 
‘‘ sition to Government : — that they sliould call iq^on the 
President of the Society of Civil Engineers to report 
“ whether it would bo practicable to make a contract for the 
“ completion of Mr. Babbage’s Difference Engine, and if so, 
‘‘ for what sum. This w^as in 1852, during the short admi- 
nistration of Lord Derby, and it led to no result. The 
“ time was unfortunate ; a great political contest was impend- 
“ ing, and before there was a lull in politics, so that the 
voice of Science could be heard, Lord Derby’s government 
was at an end.” 

The following letter was then drawn up, and placed in 
Lord Derby’s hands by Lord Rosse : — 


My Lord, June 8 , 1852 . 

I TAKE the liberty of drawing yo^r Lordship’s attention 
to the subject of the construetion of a Difference Engine, for 
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calculating and printing Astronomical and Nautical Tables, 
which was brought under the notice of the Government so 
far back as the year 1823, and upon which the Government 
of that day desired the opinion of the Koyal Society. 

I annex a copy of the correspondences which took phme at 
that time, and which your Lordship will observe was laid 
before Parliament. 

The Committee of the Royal Society, to wliich the subject 
Avas referred, reported generally that the invention was one 
“ fully adequate to the attainment of the objects proi) 08 ed by 
the inventor, and that they considered Mr. Babbage as highly 
deserving of public encouragement in the prosecution of his 
“ arduous undertaking.”— Report of Royal Society^ Xst May, 
1 823. Parliamentary Paper, 370, 22nd May, 1823. 

And in a subsequent and more detailed Report, wliich 
I annex also, they state : — 

The Committee have no intention of entering into any 
" consideration of the abstract matliematical principle on whwdi 
“ the practicability of such a machine as Mr, Babbage’s relies, 
“ nor of its public utility when completed. They consider 
tlic former as not only sufficiently clear in itself, but as 
‘‘ already admitted and acted on by the Council in their former 
‘‘ proceedings. The latter they regard Jis obvious to every one 
‘‘ who considers the immense advantage of accurate numerical 
Tables in all matters of calculation, esjiecially in those which 
" relate to Astronomy and Navigation, and the great variety 
and extent of those which it is the object and within the 
‘‘ compass of Mr. Babbage’s Engine to calculate and print 
“ with perfect accuracy.” — Report of Committee of Royal 
Society, 12th Feh., 1829. 

Upon the first of these Reports, the Government deter- 
mined to construct the machine, under my personal su|>er- 



102 


MR. BABBAGE'S LETTER 


intendenco and direction. ^ The Engine was accordingly 
commenced and partially completed. Tables of figures were 
calculated, limited in extent only by the number of wheels 
put together. 

Delays, from various causes arose in the progress of the 
work, and great expenses were incurred. The machine was 
altogether new in design and construction, and required the 
utmost mechanical skill which could be obtained for its exe- 
cution. ** It involved,*’ to quote again from the Keport of the 
Committee of the Eoyal Society, ** the necessity of construct- 
ing, and in many instances inventing, tools and machinery 
of great expense and complexity (and in many instances of 
ingenious contrivances likely to prove useful for other pur- 
“ poses hereafter), for forming with the requisite precision 
parts of the apparatus dissimilar to any used in ordinary 
“ mechanical works ; that of making many previous ti’ials to 
ascertain the validity of proiK)sed movements ; and that of 
altering, improving, and simplifying those already contrived 
‘‘ and reduced to di-awings. Your Committee are so far from 
being surprised at the time it has occupied to bring it to its 
‘‘ present state, that they feel more disposed to wonder it has 
been possible to accomplish so much.’* The true explanation 
both of the slow progress and of the cost of the work is 
clearly stated in this passage ; and I may remark in passing, 
that the tools which were invented for the construction of the 
‘macliine were afterwards found of utility, and that this 
anticipation of the Committee has been realized, as some 
of our most eminent mechanical engineers will readily 
testify. 

Similar circumstances will, I apprehend, always attend 
and prolong the period of bringing to perfection inventions 
which have no parallel in the previous history of mechanical 
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constractioiL The necessary science and skill specially ac- 
quired in executing such works must also, as experience is 
gained, suggest deviations &om, and improvements in, the 
original plan of those works ; and the adoption or rejection 
of such changes, especially under circumstances similar to 
those in which 1 was placed, often involves questions of tho 
greatest difficulty and anxiety. 

From whatever cause, however, tho delays and expenses 
arose, the result was that the Goveniment was discouraged, 
and declined to proceed further with tho work. ' 

Mr. Goulbum’s letter, intimating this decision to me, in 
1842, ^vill be found in the accompanying printed Statement. 
And that the impediments to the completion of the engine, 
described by the Boyal Society, were those which influenced 
the Government in the determination they came to, I infer 
from the reason assigned by Mr. Goulbum for its discontinu- 
ance, viz., “ the exjjense which would be necessary in order to 
** render it either satisfactory to yourself or generally useful.” 
I readily admit that the work could not have been rendered 
satisfactory to myself unless I was free to introduce every 
improvement which exj)erience and thought could suggest. 
But that even with this additional source of expense its 
general usefulness would have been impaired, 1 cannot assent 
to, for I believe, in the words of the Report I have already 
quoted, the “immense advantage of ac^curate Numerical 
" Tables in all matters of calculation, esj^ecially in those wliich 
^ relate to Astronomy and Navigation, cannot, within any 
** reasonable limits, be over-estimated.” As to the expense 
actually incurred upon the first Difference Engine, that of 
the Goveniment was about 17,000?. On my own part, and 
out of my own private resources, I have sacrificed upon this 
and other works of science upwards of 20,000?. 
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From the date of Mr. Goulbum’s letter, nothing has been 

• 0 

done towards th^ further completion of the Difference 
Engine by the Government or myself. So much of it as 
was completed was deposited in the Museum of King’s Col- 
lege, where it now remains. 

Three consequences have, however, resulted from my sub- 
sequent labours, to which I attach great importance. 

First, I have been led to conceive the most important 
elements of another Engine upon a new principle (the 
details of which are reduced accurately to paper), the power 
of which over the most complicated analytical operations 
appears nearly unlimited; but no portion of which is yet 
commenced. I have called tliis engine, in contradistinction 
to the other, the Analytical Engine. 

Secondly, I have invented and brought to maturity a 
system of signs for the explanation of macliinery, whicli I 
have called Mechanical Notation, by means of which the 
drawings, the times of action, and the trains for the trans- 
mission of force, are expressed in a language at once simphi 
and concise. Without the aid of this language I could not 
have invented the Analytical Engine 1 nor do I believe that 
any machinery of equal, complexity can ever bo contrived 
without the assistance of that or of some other equivalent 
language. The Difference Engine No. 2, to which I shall 
presently refer, is entirely described by its aid. 

Thinlly, in labouring to perfect this Analytical Machine 
of greater power and wider range of computation, I have 
discovered the means of simplifying and expediting the 
mechanical processes of the first or Difference Engine. 

After what has passed, I cannot expect the Government to 
undertake the construction of the Analytical Engine, and I 
do not offer it for timt pur[Kise. It is not so matured os to 
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enable any other person, without long previous training and 
application, even to attempt ite execution ; and on my own 
part, to superintend its constioictioii would demand an 
amount of labour, anxiety, and time which could not, after 
the treatment I have received, be expected from me. I 
therefore make no such offer. 

But that I may fulfil to the utmost of my power the 
original expectation that I should be able to complete, for 
the Government, an Engine capable of calculating astro- 
nomical and nautical Tables with perfect accuracy, such as 
that which is described in the Reports of tho Royal Society, 
I am willing to place at the disposal of Government (if tlicy 
will undertake to execute a new Difference Engine) all those 
iiuprovemonts wliicli I have invented and liave applied to 
the Analytical Engine. These, comprise a complete series 
of drawings and explanatory notations, finished in 1849, of 
the Diflerenco Engine No. 2, — an instrument of greater 
power as w(*ll as of greater simplicity than that formerly 
commenced, and now in the pissessiou of the Government. 

I have sacrificed time, health, and fortune, in tho desire to 
complete these Calculating Engines. I have also declined 
several oilers of great personal advantage to myself. But, 
notwithstanding the sacrifice of these advantages for tho 
purpose of maturing an engine of almost intellectual power, 
and after ex[)ending from my own private fortune a larger 
sum than the Government of England has spent on that 
machine, the execution of which it only commenced, I have 
received neither an acknowledgment of my labours, nor even 
the offer of those honours or rewards which are allowed to 
fall within the reach of men who devote themselves to purely 
scientific investigations. I might, perhaps, advance soukj 
claims to consideration, founded on my works and (‘ontribu- 
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tions in aid of various departments of industrial and physical 
science, — ^but it is for others to estimate those services. 

I now, however, simply ask your Lordship to do me the 
honour to consider this statement and the offer I make. I 
prefer no claim to the distinctions or the advantages which 
it is in the power of the Crown or the Government to bestow. 
I desire only to discharge whatever imagined obligation may 
be supposed to rest upon me, in connexion with the original 
undertaking of the Difference Engine ; though I cannot but 
feel that whilst the public has already derived advantage 
from my labours, I have myself experienced only loss and 
neglect. 

If the work upon which I have bestowed so much time 
and thought were a mere triumph over mechanical diflS- 
culties, or simply curious, or if the execution of sueli engines 
were of doubtful practicability or utility, some justification 
might bo found for the course which lias been taken ; but I 
venture to assert that no mathematician who has a reputation 
to lose will ever puhUchj express an oiniiion that such a 
machine would bo useless if made, and that no man dis- 
tinguished as a Civil Engineer will venture to declare the 
construction of such machinery impracticable. The names 
aiipeuded to the Keport of the Committee of the Koyal 
Society fully justify my expressing tliis opinion, which I 
apprehend will not bo disputed. 

And at a period when the progress of physical science is 
obstructed by that exhausting intellectual and manual labom-, 
indispensable for its advancement, which it is the object of the 
Analytical Engine to relieve, I think the application of ma- 
chinery in aid of the most complicated and abstruse calcula- 
tions can no longer be deemed unworthy of the attention 
of the country. In fact, there is no reason why mental as 
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well as bodily labour should not be ^onomized by the aid of 
machinery. 

With these views I have addressed your Lordship, as the 
head of the Government ; and whatever may be my sense of 
the injustice that has liithcrto been done me, I feel, in laying 
this representation before your Lordsliip, and in making the 
offer I now make, that I have discharged to the utmost 
limit every implied obligation I originally contracted with the 
country. 

I have the honour to be, 

&c., &c., 

Chaules Babbage. 

Dorset Street, Manchester Square. 

Ju7ie 8, 1852. 

As this question was one of finance and of calculation, the 
sagacious rremier adroitly turned it over to his Chancellor 
of tlie Exchequer — that official being, from his office, supposed 
to be well versed iii both subjects. 

The opinion pronounced by the novelist and financier was, 
“ That Mr. Babbage’s projects appear to be so indefinitely 
‘‘ expensive, the ultimate success so problematical, and the 
“ expenditure certainly so largo and so utterly incapable of 
being calculated, that the Government would not be justified 
in taking ujwn itself any further liability .” — Eodract from 
the Reply of Earl Derby to the application of the Earl of Bosse, 
K.P,, President of the Royal Society. 

The answer of Lord Derby to Lord Rosse was in sub- 
stance — 

That he had consulted the Chancellor of the Exchequer, 
who pronounced Mr. Babbage’s project as — 
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1. ‘‘ Indefinitely expensive.” 

2. ** The ultimate success problematical/* . 

3. The expenditure utterly incapable of being calcu- 

lated.” 

. 1. With regard to the “ indefinite expense.” Lord Bosse 
had proposed to refer this question to the President of the 
Institution of Civil Engineers, who would have given his 
opinion after a careful examination of the drawings and 
notations. These had not been seen by the Chancellor of 
the Exchequer ; and, if seen by him, would not have been 
comprehended. 

The objection that its success was “ problematical ” may 
refer either to its mechanical construction or to its mathe- 
matical principles. 

Who, possessing one grain of common sense, could look 
upon the unrivalled workmanship of the then existing portion 
of tlie Difierence Engine No. 1, and doubt whether a sim- 
plified form of the sumo engine could be executed ? 

As to any doubt of its mathematical principles, this was 
excusable in the Chancellor of the Exchequer, who was 
himself too practically acquainted with the fallibility of 
his own figures, over which the severe duties of his ofticc 
hud stultified his brilliant imagination. Far other figures 
are dear to him — those of speech, in which it cannot bo 
denied he is indeed pre-eminent. 

Any junior clerk in his office might, however, have told 
him that the power of computing Tables by difierences merely 
required a knowledge of simple addition. 

As to the impossibility of ascertaining the expenditure, 
this merges into the fii*st objection ; but a poetical brain must 
be pardoned when it repeats or amplifies. I will recall to the 
ex-Chancellor of the Exchequer what Loi*d Bosse really pro- 
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posed, namely, that the Government Ihotild take the opinion 
of the President of the Institution of Civil Engineers upon 
the question, whether a contract could be made for construct- 
ing the Difference Engine, and if so, for what sum. 

But tlie very plan proposed by Lord Rosse and refused by 
Lord Derby, for the construction of the English Differen(‘e 
Engine, was adopted some few years after by another ad- 
ministration for the Swedish Difference Engine. Measrs. 
Donkin, tlie eminent Engineers, made an estimate, and a 
contract was in consequence executed to construct for Govern- 
ment a fac-simile of the Swedish Difference Engine, whicli 
is now in use in the department of the Registrar-General, 
at Somerset House. There were far greater mechanical diffi- 
culties in the production of that machine than in the one the 
drawings of which 1 had offered to the Government. 

From my own experience of the cost of executing such 
works, I have no doubt, although it was highly creditable to 
the skill of the able firm who constructed it, but that it must 
have been commercially unprofitable. Under such circum- 
stances, surely it was harsh on the part of the Government to 
refuse Messrs. Donkin permission to exliibit it as a specimen 
of English workmanship at the Exhibition of 1862. 

But the machine upon which everybody could calculate, 
had little chance of fair play from the man on whom nobody 
could calculate. 

If the Chancellor of the Exchequer had read my letter to 
Lord Derby, he would have found the opinion of the Com- 
mittee of the Royal Society expressed in these words : — 

Tliey consider tlie former [the abstract mathematical 
** principle] as not only sufficiently clear in itself, but as 
already admitted and acted on by the Council in their 
former proceedings. 
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« Tlie latter [it« public utility] they consider as obvious to 
every one who considors the immense advantage of accurate 
ntinicrical tabh‘S in all matters of calculation, especially in 
“ thosw.* wliich relate to astronomy and navigation.” — Report 
of the Royal Society^ Vlth FeK, 1829. 

Thus it appears : — 

1st. Tliat the Chancellor of the Exchequer presumed to 
set up his oum idea of the utility of tlie Difference 
Engine in dire<!t opposition to that of the Royal 
Hixuoty. 

2ikL That lie refused to take the opinion of the highest 
mechanical authority in the country on its pro- 
babh) (!ost, and oven to he informed whether a con- 
tract for its construction at a definite sum might 
not be attainable: ho then l)oldly pronounced 
the expense to be "utterly incapable of being 
" calculated.” 

This much-abused Difference Engine is, however, like its 
prouder relative the Analytical, a being of sensibility, of 
impulse, and of power. 

It can not only calculate the millions the ex-Chancellor of 
the Exchequer squandered, but it can deal with the smallest 
quantities ; nay, it feels oven for zeros.* It is as conscious 
as Lord Derby himself is of the presence of a neyative quarir 
iUy^ and it is not In^yond the ken of either of them to foresee 
the existence of impomlde ones.f 

Yet should any unexpected course of events ever raise the 

♦ It diJHxwvro the roots of equations by feeling whether all the figures in 
A certain coUmin arc ^fro«, 

t It may ht? necessary to explain to the unmalhcmalical reader and 
to the ox-rhanceHor of the Exchecpier that impossible quantities in algebra 
are something like mare's-nests in onlinary life. 
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ex-Chancellor of the Exchequer to his former dignity, I am 
sure he will be its friend as soon as he is convinced that it 
can be made useful to him. • 

It may possibly enable him to un-muddle even his own 

financial accounts, and to 

But as I have no wish to crucify him, I will leave his 
name in obscurity. 

The Herostratus of Science, if he escape oblivion, ^vill bo 
linked with the destroyer of the Ephesian Temple. 



CHAPTER VIII. 

OK THE ANALYTICAL ENGINE. 


Mttu wronj; 8 , ami Time avei)j?p». 

Byuon . — The Vropliecy of Dante. 


Iluilt WorksliopH for const mot in;4 the Analytical Knj^ino — Difficulties al>out 
carryinj' the Tons — lJn(^xfK‘Ct(‘tlly solved — Application of the Jac(iuard 
Principle — ^'rreatiucnt of Tables — Probable Time rocpiirctl for Arith- 
metical D|x*nvtions — Comlitions it must fuHil — Unlimited in Number of 
Ki;4urca, or in extent of Analytical OiKirations — The Author invited to 
Turin in IH IO — Meetings for Discussion — Plana, Mcnabrea, MacCullagh, 
Mosotti— Dilficulty protK>sed by the latter — Observations on the Kn*ata 
of Astronomical Tabhjs — Suggestions for a Reform of Analytical Signs. 

'PiiK firctilar arrangonicnt of tlio axes of the Differeneo 
ICngiiu? rouial larger eeatral wheels lt‘(l to tlte most extended 
prosjKM^ts. ’^riie whole of arithnudie now a])peured within, 
the grasp of luechtiuisni. A vagno glimpse oven of an 
Analytical ICngiiie at length ope-iied out, and I pursued \vith 
enthusiasm the shadowy vision. The drawings and the expe- 
riments were of the most costly kind. Draftsmen of the 
highest ordt'r wt^e iicM‘08s<\ry to economize the labour of my 
own head ; whilst skilled workmen were required to execute 
the oxiK'riiuental machinery to which I was obliged con- 
stantly to have recourse. 

In onlor to carry out my pursuits successfully, I had pur- 
chased a house with above a quarter of an acre of ground in a 
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very quiet locality. . My coach-house was now converted into a 
forge and a foundry, whikt my stables were transformed into 
a workshop. I built other extensive workshops myself, and 
had a fii*e-proof building for iny dr&wings and draftsmen. 
Having myself worked with a variety of tools, and having 
studied the art of constructing each of them, I at length laid 
it down as a principle — that, except in rare cases, I would 
never do anything myself if I could afford to hire another 
person who could do it for me. 

The complicated relations which then arose amongst the 
various parts of the machinery would have baffled the most 
tenacious memory. I overcame that difficulty by improving 
and extending a language of si^s, the Mechanical Notation, 
which in 1826 I had explained in a paper printed in the 
‘‘Phil. Trans.” By such means I succeeded in mastering 
trains of investigation so vast in extent that no length of 
years ever allotted to one individual could otherwise hiivo 
enabled mo to control. By the aid of the Mechanical Nota- 
tion, the Analytical Engine became a reality : for it became 
susceptible of demonstration. 

Such works could not be carried on without great 
expenditure. The fluctuations in the demand and supply 
of skilled labour were considerable. The railroad mania 
withdrew from other pursuits the most intellectual and 
skilful draftsmen. One who had for some years been my 
chief assistant was tempted by an offer so advantageous that 
in justice to liis own family he could scarcely have declined 
it. Under these circiunstances I took into consideration the 
plan of advancing his salary to one guinea per day. Whilst 
this was in abeyance, I consulted my venerable surviving 
parent. When 1 had fully explained the circumstances, my 
excellent mother replied : “ My dear son, you have advanced 
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far in the accomplishment of a great object, which is worthy 
of your ambition. You are capable of completing it. My 
adyice is— pursue it, even if it should oblige you to live on 
bread and cheese.” 

This advice entirely accorded with my own feelings. I 
therefore retained my chief assistant at his advanced salary. 

"Flic most important part of the Analytical Engine was 
undoubtedly tlie mechanical method of carrying the tens. 
On this I laboured incessantly, each succeeding improvement 
advancing me a step or two. The difficulty did not consist 
so much in the more or less complexity of the contrivance 
as ill the reduction of the time required to effect the carriage. 
Twenty or thirty different plans and modifications had been 
drawn. At last I came to the conclusion that I had ex- 
hausted the principle of successive carriage. I concluded 
also that nothing but teaching the Engine to foresee and then 
to act upon that foresight could ever lead mo to the object I 
desired, namely, to make the whole of any unlimited number 
of carriages in one utiit of time. One morning, after I had 
spent many hours in the drawing-office in endeavouring to 
improve the system of successive carriages, I mentioned these 
views to my chief assistant, and added that I should retire to 
my library, and endeavour to work out the new principle. He 
gently expressed a doubt whether the plan was jiossihhy to 
which I replied that, not being able to prove its impos- 
sibility, I should follow out a slight glimmering of light 
which I thought I perceived. 

After about tliree hours’ examination, I returned to the 
drawing-office with much more definite ideas upon the sub- 
ject I had discovered a principle that proved the possibility, 
aad I had contri\'ed mechanism which, I thought, would 
accomplish my object 
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I now commenced the explanation of my views, which I 
soon found were but little understood by my assistant ; nor 
was this surprising, since in the course of my own attempt at 
explanation, I found several defecate in my plan, and was also 
led by his questions to perceive others. All these I removed 
one after another, and ultimately terminated at a late hour 
my momkig’s work with the conviction that anticipating 
carriage was not only within my power, but that I had devised 
one «iechamsm at least by which it might be accomplished. 

Many years after, my assistant, on his return from a long 
residence abroad, called upon me, and we talked over the 
progress of the Analytical Engine. I referred back to the 
day on which I had made that most important step, and 
asked him if he recollected it. His reply was that he 
perfectly remembered the circumstance ; for that on retiring 
to my library, he seriously thought that my intellect was 
beginning to become deranged. The reader may perhaps 
be curious to know how I spent the rest of that remark- 
able day. • 

After working, as 1 constantly did, for t(?n or eleven hours 
a day, I had arrived at this satisfactory conclusion, and was 
revising the rough sketches of the new contrivance, when 
my servant entered tlie drawing-oflice, and announced that 
it was seven o’clock-^that I dined in Park Lane — and that it 
was time to dress. I usually arrived at the house of my 
friend about a quarter of an hour before the appointed time, 
in order that we might have a short conversation on subjects 
on which we were both much interested. Havihg mentioned 
my recent success, in which my host thoroughly sympathized, 
I remarked that it had produced an exhilaration of the spirits 
which not even his excellent champagne could rival. Having 
enjoyed the society of Hallam, of Bogers, and of some few 

I 2 
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othen of that delightful circle, I retired, and joined one or 
perhaps two much more extensive reunions. Having thus 
forgotten science, and enjoyed society for four or five hours, 

I returned home. About one o’clock I was asleep in myi 
bed, and thus continued for the next five hours. 

* 

This new and rapid system of carrying the tens when two 
numbers are added .together, reduced the actual time of the 
addition of any number of digits, however large, to nineanrits 
of time for the addition, and one unit for the carriage. Thus 
in ten’s units of time, any two numbers, however large, 
might be added together. A few more units of time, perhaps 
five or six, were required for making the requisite previous 
arrangements. 

Having thus advanced as nearly as seemed possible to the 
minimum of time requisite for arithmetical operations, 1 felt 
renewed power and increased energy to pursue the far higher 
object I had in view. 

To describe the successive improvements of the Analytical 
Engine would require many volumes. I only propose here 
to indicate a few of its more important functions, and to give 
to those whose minds are duly prepared for it some informa- 
tion which will remove those vague notions of wonder, and 
even of its impossibilty, with which it is surrounded in the 
minds of some of the most enlightefaed. 

To those who are acquainted with the principles of the 
Jacquard loom, and who are also familiar with analytical 
formulm, a ^neral idea of Uie means by which the Engine 
executes its operations may be obtained without much diffl- 
oulty. In the Exhibition of 1862 there were many splendid 
examples of such looms. 

It is known as a fact that the Jacquard loom is capable of 
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weaTing any desigii which the imagination of ‘man may 
conceive. It is also the constant practice for skilled artists to 
be employed by manufacturers in designing patterns. These 
patterns are then sent to a peculiar artist, who, by means 
of a certain machine, punches holes in a set of pasteboard 
cards in such a manner that when those cards are placed in 
a Jacquard loom, it will then weave upon its produce the 
exact pattern designed by the artist. 

*Now the manufacturer may use, for the warp and weft of 
his work, threads which are all of the same colour ; let us 
suppose them to.be unbleached or white threads. In this 
case the cloth will be woven all of one colour ; but there 
will be a damask pattern upon it suclf as the artist designed. 

But the manufacturer might use the same cards, and put 
into the warp threads of any other colour. Every thread 
might even be of a different colour, or of a different shade of 
colour; but in all these cases the form of the pattern will 
be precisely the same — the colours only will differ. 

The analogy of the Analytical Engine with this well-known 
process is nearly perfect 

The Analytical Engine consists of two parts i — 

Ist. The store in which all the variables to be operated 
upon, as well as all those quantities which liave arisen from 
the result of other operations, are placed. 

2nd. The mill into which the quantities about to be ope- 
rated upon are always brought. 

Every formula which the Analytical Engine can be required 
to compute consists of certain algebraical operations to be per- 
formed upon given letters, and of certain other modifica- 
tions depending on the numerical value assigned to those 
letters. 

There are therefore two sets of cards, the first to direct the 
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nature of the operations to be perfonned — ^these are called 
operation cards : the other to direct the particular variables 
on which those cards are required to operate — ^these latter 
are called variable cards. Now the symbol of each variable 
or constant, is placed at the top of •a column capable of con- 
taining any reqnircd number of digits. 

Under Hus arrangement, when any formula is required to 
bo computed, a set of operation cards must be strung together, 
which contain the series of operations in the order in which 
they occur. Another set of cards must then be strung 
together, to call in the variables into the mill, the order in 
which they are required to be acted upon. Each operation 
card will require tlu-ee other cards, two to represent the vari- 
ables and constants and their numerical values upon which 
the previous operation card is to act, and one to indicate the 
variable on which the arithmetical result of this operation is 
to bo placed. 

But each variable has below it, on the same axis, a certain 
number of figure-wheels marked on their edges with the ten 
digits: upfjn these any number the machine is capable of 
holding can bo placed. Whenever variables are ordered into 
the mill, these figures will be brought in, and the operation 
indicated by the preceding card will be performed upon them. 
The result of this operation will then be replaced in the store. 

Tho iiVnnIytical Engine is therefore a machine of the most 
genenil nature. Whatever formula it is required to develop, 
the law of its development must be communicated to it by 
two sots of cards. WTien these have been placed, the engine 
is special for that particular formula. The numerical value 
of its constants must then be put on the columns of wheels 
below them, and on setting the Engine in motion it will calcu- 
late and print the numerical results of that formula. 
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Every set of cards made for any formula will at any future 
time recalculate that formula with whatever constants may 
be required. 

Thus the Analytical Engine will possess a library of its 
own. Every set of cards once made will at any future time 
reproduce the calculations for which it was first arranged. 
The numerical value of its constants may then bo inserted. 

It is perhaps difficult to apprehend these descriptions with- 
out a familiarity both with analytical forms and mechanical 
stmctures. 1 will now, therefore, confine myself to tho, 
mathematical view of the Analytical Engine, and illustrate by 
example some of its supposed difficulties. 

An excellent friend of mine, the late Professor MacCullagh, 
of Dublin, was discussing with me, at breakfast, tho various 
powers of the Analytical Engine. After a long conversation 
on the subject, he inquired what the machine could do if, in 
tho midst of algebraic operations, it was required to perform 
logarithmic or trigonometric operations. 

My answer was, that whenever tho Analytical Engine 
should exist, all tho developments of formula would be 
directed by this condition — ^that the machine should be able 
to compute their numerical value in the shortest possible 
time. I then added that if this answer were not satisfactory. 
I had provided means by which, with equal accuracy, it might 
compute by logarithmic or other Tables. 

I explained that the Tables to be used must, of course, be 
computed and punched on cards by the machine, in which 
case they would undoubtedly be correct I then added that 
when the maclnne wanted a tabular number, say the logarithm 
of a given number, that it would ring a bell and then stop itself. 
On this, the attendant would look at a certain part of the 
machine, and find that it wanted the logarithm of a given 



120 


DISCOVERS A MISTAKE. 


number, say of 2303. The attendant would then go to the 
drawer containing the pasteboard cards representing its table 
of logarithms. From amongst these he would take the 
required logarithmic card, and place it in the machine. 
Upon tliis the engine would first ascertain whether the 
assistant had or had not given him the correct logarithm of 
the number ; if so, it would use it and continue its work. 
But if the engine found the attendant had given him a wrong 
logarithm, it would then ring a louder bell, and stop itself. 
On the attendant again examining the engine, he would 
observe the words, “Wrong tabular number,” and then 
discover that he really had given the wrong logarithm, and of 
course he would have to replace it by the right one. 

Upon this, IVofessor MacCullagh naturally asked why, if 
the machind could tell whether the logarithm was the right 
one, it should have asked the attendant at all? I told 
him that the means employed were so ridiculously simple 
that I would not at that moment explain them ; but that if 
he would come again in the course of a few days, I should be 
ready to explain it Three or four days after, Bessel and 
Jacobi, who had just arrived in England, were sitting with 
me, inquiring about tho Analytical Engine, when fortunately 
my friend MacCullagh was announced. The meeting was 
equally agreeable to us ^1, and we continued our conversa- 
tion. After some time Bessel put to me tlie very same 
question which SlacCullagh had previously asked. On this 
Jacobi remarked that he, too, was about to make the same 
inquiry when Bessel had asked the question. I then 
explained to them the following very simple means by which 
that verification was accomplished. 

Besides the sets of cards which direct the nature of the 
operation| to be perfoimed, and the variables or constants 
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wliich are to be operated upon, there is another class of cards 
called number cards. These are much less general in their 
uses than the others, although they are necessarily of much 
larger size. 

Any number which the Analytical Engine is capable of 
using or of producing can, if required, be expressed by a card 
with certain holes in it ; thus — 



The above card contains eleven vertical rows for holes, 
each row having nine or any less number of holes. In this 
example the tabular number is 3 G 2 2 $) 3 0, whilst its. num- 
ber in the order of the table is 2 3 0 3. In fact, the former 
number is the logarithm of the latter. 

The Analytical Engine will contain^ 

Ist. Apparatus for printing on paper, one, or, if required, 
two copies of its results. 

2nd. Means for producing a stereotype mould of the tables 
or results it computes. 

3id. Mechanism for puncliing on blank pasteboard cards or 
metd plates tlie numerical results of any of its com- 
putations. 

Of course the Engine will compute all the Tablss which 
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it may itself fie required to use. These cards will therefore 
be entirely free from error. Now when the Engine requires 
a tabular number, it will stop, ring a bell, and ask for such 
number. In the case we have assumed, it asks for the loga- 
rithm of 2 3 0 3. 

When the attendant has placed a tabular card in the 
Imgine, the first step taken by it will be to verify the number 
of the card given it by subtracting its number from 2 3 0 3, 
the number whoso logarithm it asked for. If the remainder 
is zero, then the engine is certain that the logarithm must be 
the right one, since it was computed and punched by itself. 

Thus the Analytical Engine first computes and punches on 
cards its own tabular numbers. These are brought to it by 
its attendant when deinaiuled. But the engine itself takes 
care tliat the right card is brought to it by verifying the 
number of that card by tlio number of the card which it 
demanded. The Engine will always reject a wrong card by 
continually ringing a loud bell and stopping itself until sup- 
plied with the precise intellectual food it demands. 

It will be an interesting question, which time only can solve, 
to know whether such tables of cards will ever bo required 
for the Engine. Tables are used for saving the time of con- 
tinually computing individual numbers. But the computa- 
tions to be made by tlie Engine are so rapid that it seems 
most probable that it will make shorter work by computing 
directly from proper formula) than by having recourse even to 
its own Tables. 

'The Analytical Engine I propose will have the power of 
expressing every number it uses to fifty places of figures. It 
will multiply any two such numbers together,* and then, il* 
required, will divide the product of one hundred figures by 
number,^f fifty places of figures. 
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Supposing the velocity of the moving parts of the Engine 
to be not greater than forty feet per minute, I have no doubt 
that 

Sixty additions or subtractions may be completed and 
printed in one minute. 

One multiplication of two numbers, each of fifty figures, 
in one^ minute. 

One division of a number having 100 places of figures 
by another of 50 in one minute. 

In the various sets of drawings of the modifications of the 
mechanical structure of the Analytical Engines, already num- 
bering upwards of thirty, two great principles were embodied 
to an unlimited extent. 

1st. The entire control over arithnietical operations, how- 
ever large, and whatever might be the number of their digits* 

2nd. The entire control over the comlimtion$ of algebraic 
symbols, however lengtlieiied those processes luay^bo re- 
quired. The jx)S8ibility of fulfilling those two conditions 
might reasonably bo doubted by the most accomplished ma- 
thematician as well as by the most ingenious mecliauieian. 

The dilliculties which naturally occur to those capable of 
examining the question, as fitr as they relate to aritlimctic, 
are these, — 

(а) . The number of digits in each constant inserted in the 

Engine must be without limit 

(б) . The number of constants to be inserted in the Engine 

must also be without limit' 

(e). The number of operations necessary for arithmetic is 
only four, but these four may be rei>eated an un- 
limited number of times. 

{d). These operations may occur in any order, or follow an 
nnlitniied number of lawa 
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The following conditions relate to the algebraic portion of 
the Analytical Engine : — 

(e). The number of litteral constants must be mlimUed. 

(/). The number of variahlea must be ivUhout limit. 

(ff). The combinations of the algebraic signs must he tm- 
limited. 

Qi). Tlie number of functions to be employed must be 
without limit. 

This enumeration includes eight conditions, each of which 
is absolutely v/nlimited as to the number of its combinations. 

Now it is obvious that no finite machine can include infinity. 
It is also certain tliat no question necessarily involving in- 
finity can ever be converted into any other in which the idea 
of infinity under some shape or other does not enter. 

It is ^possible to construct machinery occupying unlimited 
space but it is possible to construct finite machinery, and to 
use it through unlimited time. It is this substitution of the 
infinity of time for the infinity of sjpace which I have made 
use of, to limit the size of the engine and yet to retain its 
unlimited power. 

(a). I shall now proceed briefly to’ point out the means by 
which I have effected this change. 

Since every calculating machine must be constructed for 
the calculation of a definite number of figures, the first datum 
must be to fix upon that number. In order to be somewhat 
in advance of the greatest number that may ever be required, 
I chose fifty places of figures as the standard for the Ana- 
lytical Engine. The intention being that in such a machine 
two numbers, each of fifty places of figures, might be mul- 
tiplied together and the resultant product of one hundred 
places might then be divided by another number of fifty 
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places. It seems to me probable that a long period must 
elapse before the demands of science \nll exceed this limit. 
To this it may be added that the addition and subtraction of 
numbers in an engine constructed for n places of figures 
would be equally rapid whe#ier n were equal to five or five 
thousand digits. With respect to multiplication and division, 
the time required is greater : — 

Thus if a . 10“ + h and a' . 10“ + V are two numbers 
each of less than a hundred places of figures, then each can 
be expressed upon two columns of fifty figures, and a, 6, a\ V 
are each less than fifty places of figures : they can therefore 
be added and subtracted upon any column holding fifty places 
of figures. 

The product of two such numbers is — 

aa* lO^^ + {aV + a^b) 10^+bb\ 

¥ 

This expression contains four pair of factors, a ah\ ab\ bb\ 
each factor of wliich has less than fifty places of figures. Each 
multiplication can therefore be executed in the Engine. The 
time, however, of multiplying two numbers, each consisting of 
any number of digits between fifty and one hundred, will be 
nearly four times as long as that of two such numbers of less 
than fifty places of figures. 

The same reasoning will show that if the numbers of digits 
of each factor are between one hundred and one hundred and 
fifty, then the time required for the operation will be nearly 
nine times that of a pair of factors having only fifty digits. 

Thus it appears that whatever may be the number of digits 
the Analytical Engine is capable of holding, if it is required 
to make all the computations with k times that number of 
digits, then it can be executed by the same Engine, but in an 
amount of time equal to ¥ times the former. Hence the 
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condition (a), or the unlimited number of digits contained in 
each constant employed, is fulfilled. 

It must, however, bo admitted that this advantage is gained 
at the expense of diminishing the number of the constants 
the Engine can hold. An engii^ of fifty digits, when used as 
one of a hundred digits, can only contain half the number of 
variables. An engine containing m columns, each holding n 
digits, if used for computations requiring kn digits, can only 

hold constants or variables. 

(b). The next step is therefore to prove (t), viz. : to show 
that a finite engine can be used as if it contained an unlimited 
numlx.T of constiiuts. The method of puneliing cards for 
tabular numbers has already been alluded to. Each Ana- 
lytical Engine will contain one or more apparatus for printing 
any nunibers put into it, and also an apparatus for punching 
on pasteboard cards the holes corresponding to those num- 
bers. At another part of the machine a series of number 
cards, resembling those of Jacquard, but delivered to and 
computed by the machine itself, can bo placed. These can 
be called for by the Engine itself in any order in which 
they may be placed, or according to any law the Engine may 
be directed to use. Hence the condition (h) is fulfilled, 
namely : an unlimited nu7nber of constants can be inserted in 
the machine in an unlimited time. 

I proi) 08 e in the Engine I am constructing to have places 
for on]y a thoiisand constants, because I think it will be more 
than sufficient But if it were required to have ten, or even 
a hundred times that number, it would be quite possible to 
make it, sudi is the simplicity of its structure of that portion 
of the Engine. 

(u). The next stage in the arithmetic is the number of times 
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the four processes of addition, subtraction, multiplication, and 
division can be repeated. It is obvious that four different 
cards thus punched * 

+ - X -2. 

ooo oo ooo| [ooo 

would give the prders for the four rules of arithmetic. 

Now there is no limit to the number of such cartls wliich 
may be strung together according to the nature of the ope- 
rations required. Consequently the condition (c) is fulfilled. 

(d). The fourth arithmetical condition (d), that the order of 
succession in which these operations can be varied, is itself 
unlimited^ follows as a matter of course. 

The four remaining conditions which must bo fulfilled, in 
order to render the Analytical Engine as general (is the 
science of which it is the powerful executive, relate 4o alge- 
braic quantities with which it operates. 

The thousand columns, each cu-pable of holding any number 
of less than fifty-one places of figures, may each represent a 
consbiut or a variable quantity. These quantities 1 have 
called by the comprehensive title of variables, uud have 
denoted them by V„, with an index below. In the ma- 
chine I have designed, n may vary from 0 to 999. But 
after any one or more columns have been used for variables, 
if those variables are not required afterwards, they may be 
printed upon paper, and the columns themselves again used 
for other variables. In such cases the variables must have a 
new index ; thus, "‘V". I propose to make n vary from 0 to 
99. If more variables are required, these may be supplied by 
Variable Cards, which may follow each other in unlimited 
succession. Each card will cause its symbol to be printed 
with its proper indices. 
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For the sake of uniformity, I have used V with as many 
indices as may be required throughout the Engine. This, 
however, does not* prevent the printed result of a develop- 
ment from being represented by any letters which may be 
thought to be more convenient. In that part in which the 
results are printed, type of any form may be used, according 
to the taste of the proposer of the question. 

It thus appears that the two conditions, {e) gnd (/), which 
require that the number of constants and of variables should 
be unlimited, are both fulfilled. 

The condition (ff) requiring that the number of combina- 
tions of the four algebraic signs Shall be unlimited, is easily 
fulfilled by placing them on cards in any order of succession 
the problem may require. 

The last condition (A), namely, that the number of func- 
tions to be employed must bo without limit, might seem at 
first sight to be difficult to fulfil. But when it is considered 
that any function of any number of operations performed 
upon any variables is but a combination of the four simple 
signs of operation with various quantities, it becomes ap- 
parent that any function whatever may be represented’ by 
two groups of cards, the first being signs of operation, placed 
in the order in which they succeed each other, and the second 
group of cards representing the variables and constants placed 
in the order of succession in which they are acted upon by the 
former. 

Thus it appears that the whole of the conditions which 
enable a finite machine to make caloulatiqps of unlimiied 
extent are fulfilled in the Analytical Engine. The means I 
have adopted are uniform. I have converted the infinity of 
space, which was required by the conditions of the problem, 
into the infinity of time. The means I have employed are in 
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daily dse m the art pf weaving patterns. It is accomplished by 
systems of cards punched with various holes strung together 
to any extent which may be demanded/ Two large boxes, 
the one empty and the other filled with perforated cards, are 
placed before and behind a polygonal prism, which revolves 
at intervals upon its axis, and advances through a short space, 
after which it immediately returns. 

A card passes over the prism just before each stroke of the 
shuttle ; the cards that have passed hang down until they 
reach the empty box placed to receive them, into which they 
arrange themselves one over the other. Wlien the box is full, 
another empty box is placed, to receive the coming cards, and 
a new full box on the opposite side replaces the one just 
emptied. As the suspended cards on the entering side are 
exactly equal to those on the side at which the others are 
delivered, they are perfectly balanced, so tliat whether the 
formulas to be computed be excessively complicated or very 
simple, the force to be exerted always remains nearly the 
same. 

In 1840 I received from my friend M, Plana a letter 
pressing me strongly to visit Turin at the then approaching 
meeting of Italian pliilosophers. In that letter M. Plana 
stated that he had inquired anxiously of many of my country- 
men about the power and mechanism of the Analytical 
Engine. He remarked that from all the information he 
could collect the case seemed to stand thus : — 

Hitherto the legislative department of our analysis has 
been all powerful — ^the executive all feeble. 

** Your engine seems to give us the same control over the 
executive which we have hitherto only possessed over the 
legislative department.” 

Considering the exceedingly limited information which 
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co«]ld have reached my friend respecting the 'Analytical 
Engine, I was equally surprised and delighted at his exact 
prevision of its powers. Even at the present moment 1 could 
not express more clearly, and in fewer terms, its real object. 
1 collected together such of my models, drawings, and nota- 
tions as 1 conceived to be best adapted to give an insight 
into the principles and mode of operating of the Analy- 
tical Engine. On mentioning my intention to my excellent 
friend the late Professor MacCullagli, he resolved to give up 
a trip to the Tyrol, and join me at Turin. 

We met at Turin at the appointed time, and as soon as the 
first bustle of the meeting had a little abated, I had the great 
pleasure of receiving at my own apartments, for several morn- 
ings, Messrs. Plana, Menabrea, Mossotti, MacCullt^h, Planta- 
mour, and others of the most eminent geometers and engineers 
of Italy. * 

Around tlie room were hung the formula, the drawings, 
notations, and other illustrations which 1 had brought with 
mo. I began on the first day to give a short outline of tlie 
idea. My friends asked from time to time further explana- 
tions of parts I had not made sufficiently clear. M. Plana 
had at first proposed to make notes, in order to write an out- 
line of the principles of the engine. Put his own laborious 
pursuits induced him to give up this plan, and to transfer 
the task to a younger friend of his, M. Menabrea,' who had 
already established liis reputation a profound analyst. 

.These discussions were of great value to me in several 
ways. I was tlius obliged to put into language the various 
views I had taken, and I observed the effect of my explana- 
tions on different minds. My own ideas became clearer, and 
I pibfitetl by many of the remarks made by my highly-gifted 
friends. 
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One day Mosotti, who had been unavoidably absent from 
the previous meeting, when a question of great importance 
had been discussed, again joined the party. Well aware of 
the acuteness and rapidity of my friend’s intellect, I asked 
my other friends to allow me five minutes to convey to Pro- 
fessor Mosotti the substance of the preceding sitting. After 
putting a few questions to Mosotti himself, he placed before 
me distinctly his greatest difficulty. 

He remarked that he was now quite ready to admit the 
power of mechanism over numerical, and even over algebrai- 
cal relations, to any extent. But he added that he had no 
conception how the machine could perform the act of judg- 
ment sometimes required during an analytical inquiry, when 
two or more difrei*ent courses presented themselves, especially 
as the proper course to bo adopted could not be known in 
many cases until all the previous portion had been gone 
tlirough. 

I then inquired whether the solution of a numerical equa- 
tion of any degree by the usual, but very tedious proceeding 
of approximation would be a type of the difficulty to bo 
expliuned. He at once admitted that it would bo a very 
eminent one. 

For the sake of perspicuity and brevity I shall confine my 
present explanation to possible roots. 

I then mentioned the successive stages : — 

Number of Operation 

Oarda oi^. , 

1 a. Ascertain the number of possible roots by apply- 

ing Sturm’s theorem to the coefficients. 

2 b. Find a number greater than the greatest root 

3 <?. Substitute the powers of ten (commencing with 

that next^eater than the greatest root, and 

K 2 
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Number of Openiion 
Ooi^oeed. 

diminishing the powers by nnity at each step) 
for the value of x in the given equation. 

Continue this until the sign of the resulting 
number changes from positive to negative. 

The index of the last power of ten (call 
it n), which is positive, expresses the num- 
ber of digits in that part of the root which 
consists of whole numbers. Call this in- 
dex n + 1. 

4 d. Substitute successively for x in the original equa- 
tion 0 X 10", 1 X 10", 2 X 10", 3 X 10", .... 
9 X 10", until a change of sign occurs in the 
• result. The digit previously substituted will 
be the first figure of the root sought. 

C e. Transform the original equation into another 
whose roots are less by the number thus found. 

The transformed equation will have a real 
root, the digit, less than 10". 

« /. Substitute 1 x 10"*‘, 2 x 10"**, 3 x 10"*, &c., 
successively for the root of this equation, imtil 
a change of sign occurs in the result, as in pro- 
cess 4. 

This wdll give the second figure of the root 

This process of alternately finding a new 
figure in the root, and then transforming 
the equation into another (as in process 4 
and 5), must be carried on until as many 
figures as are required, whether whole 
numbers or decimals, are arrived at 
7 g. The root thus found must now be used to reduce 
the original equation 4o one dimension lower. 
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Number of OpeimUon 
Cards used. 

8 h This new equation of one dimension lower must 

now be treated by sections 3, 4, 5, 6, and 7, 
until the new root is found. 

9 /. The repetition of sections 7 and 8 must go on 

until all the roots have been found* 

Now it will be observed that Professor Mosotti was quite 
ready to admit at once that each of these different processes 
could be performed by the Analytical Machine through the 
medium of properly-arranged sets of Jacquard cards. 

His real difficulty consisted in teaching the engine to know 
when to change from one set of cards to another, and back 
again repeatedly, at intervals not known to the person who 
gave the orders. ^ • 

The dimensions of the algebraic equation being known, 
the number of arithmetical processes necessary for Sturm’s 
theorem is consequently known. A sef of operation cards 
can therefore be prepared. These must be accompanied by 
a corresponding set of variable cards, which will represent 
the columns in the store, on which the several coefficients of 
the given equation, and the various combinations required 
amongst them, are to be placed. 

The next stage is to find a number greater than the greatest 
root of the given equation. There are various courses for 
arriving at such a number. Any one of these being selected, 
another set of operation and variable cards can be prepared 
to execute this operation. 

Now, as this second process invariably follows the first, the 
second set of cards may be attached to the first set, and the 
engine will pass on from the first to the second process, and 
again from the second to the third process. 
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But here a difficulty arises : successive powers of ten are to 
be substituted for x in the equation, untd a certain event 
happens. A sot of cards may be provided to make the sub- 
stitution of the highest power of ten, and similarly for the 
others ; but on the occurrence of a certain event, namely, 
the cliange of a sign from + to this stage of the calcula- 
tion is to terminate. 

Now at a very early period of the inquiry I had found it 
necessary to teach the engine to know when any numbers it 
might bo computing passed through zero or inanity. 

The passage through zero can be easily ascertained, thus : 
Let the continually-decreasing number which is being com- 
puted be placed upon a column of wheels in connection with 
a carrying aj)paratus. After each process this number will be 
diminished, until at last a* number is subtracted from it 
which is greater tlian the number expressed on those wheels. 

Thus let it be . . 00000,00000,00000,00423 

Subtract . . ; 00000,00000,00000,00511 

99999,99099,99909,99912 

Now in every case of a carriage becoming due, a certain 
lover is transferred from one position to another in the cage 
next above it. ^ 

Consequently in the highest cage of all (say the fiftieth in 
the Analytical Engine), an arm will be moved or not moved 
accoiilingly as the carriages do or do not run up beyond the 
highest wheel. 

This arm can, of course, make any change which has pre- 
viously been decided upon. In the instance we have been 
considering it would order the cards to be turned on to the 
next set. 

If we wish to find when any number, which is increasing. 
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exceeds in the number of its digits the number of wheels on 
the columns of the machine, the same carrying arm can bo 
employed. Hence any directions may be given wdiich tlio 
circumstances require. 

It will be remarked that this does not actually prove, even 
in the Analytical Engine of fifty figures, that the number 
computed has passed through infinity ; but only that it has 
become greater than any number of fifty places of figures. 

There are, however, methods by which any machine made 
for a given number of figures may be made to compute the same 
formiilm with double or any multiple of its original number. 
Hut the nature of this work prevents me from explaining that 
method. 

It may here be remarked tliat in the process, the cards 
employed to make the substitutions of the powers of ton are 
operation cards. They are, therefore, quite independent of 
the numerical values substituted. Hence the same set of 
operation cards which order the substitutions 1 X 10" will, if 
biK’ked, order the substitution of 2 X 10", &e. We may, 
therefore, avail ourselves of mechanism for backing these 
cards, and call it into action whenever the circumstances 
themselves require it. 

The explanation of M. Mosotti s difficulty is this : — Mecha- 
nical means have been provided for backing or advancing 
the operation cards to any extent. There exist means of 
expressing the conditions under which these various processes 
are required to bo called into play. It is not even necessary 
that two courses only should be possible. Any number 
of courses may be possible at the same time ; and the choice 
of each may depend upon any number of conditions. 

It was during these meetings that my highly valued friend, 
M. Menabrea, collected the materials for that lucid and 
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admirable description which he subsequently published in 
the Bibli. Univ. de Geneve, t. xli. Oct 1842, 

The elementary principles on which the Analytical Engine 
rests were thus in the first instance brought before the public 
by General Menabrea. 

Some time after the appearance of his memoir on the 
subject in the “ Bibliothique Universelle de Geneve,’' tlie 
late Countess of Lovelace * informed mo that she had trans- 
lated the memoir of Menabrea. 1 asked why she had not 
herself written an original paper on a subject with which she 
was so intimately acquainted ? To this Lady Lovelace replied 
that the thought had not occurred to her. I then suggested 
that she should add some notes to Menabrea’s memoir; an 
idea which was immediately adopted. 

Wo discussed together the various illustrations that might 
be introduced: I suggested several, but the selection was 
entirely her own. So also was the algebraic working out of 
the different problems, except, indeed, that relating to the 
numbers of Bernouilli, wliich I had offered to do to save 
Lady Lovelace the trouble. This she sent back to me for 
an amendment, having detected a grave mistake which I had 
made in the process. 

The notes of the Countess of Lovelace extend to about 
three times the length of the original memoir. Their author 
has entered fully into almost all the very difficult and abstract 
questions connected with the subject. 

These two memoirs taken together furnish, to those who 
are capable of undemtanding the reasoning, a complete de- 
monstration — That the whole of the developmefnis aiid operaiions 
of analysis are notv capable of leiny exeaUed by machinery. 

There are various methods by which these developments 
♦ Ada Augusta, Countess of Lovelace, only child of the Poet Byron. 
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are arrived at : — 11 By the aid of the Differential and Integral 
Calculus. 2. By the Combinatorial Analysis of Hindenburg. 
3. By the Calculus of Derivations of Arbogast. 

Each of these systems professes to expand any function 
according to any laws. Theoretically eacli method may be 
admitted to be perfect ; but practically the time and attention 
required are, in the greater number of cases, more than the 
human mind is able to bestow. Consequently, upon several 
highly interesting questions relative to the Lunar theory, 
some of the ablgst and most indefatigable of existing analysts 
are at variance. 

The Analytical Engine is capable of executing the laws 
prescribed by each of these methods. At one period I exa- 
mined the Combinatorial Analysis, and also took some pains 
to ascertain from several of my German friends, who had had 
far more experience of it than myself, whether it could be 
used with greater facility than the Differential system. They 
seemed to think that it was more readily applicable to all 
the usual wants of analysis. 

I have myself worked with the system of Arbogast, and if 
I were to decide from my own limited use of the tluee 
methods, I should, for the purposes of the Analytical Engine, 
prefer the Calcul des Derivations. 

As soon as an Analytical En^ne exists, it will necessarily 
guide the future course of the science. Whenever any result 
is sought by its aid, the question will then arise — By what 
course of calculation can these results be arrived at by the 
machine in the shortest time ? 

In the drawings I have prepared I proposed to have a 
thousand variablefif, upon each of which any number not 
having more than fifty figures can be placed. This machine 
would multiply 50 figures by other 50, and print the product 
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of 100 figures. Or it would diyide any number having 100 
figures by any other of 50 figures, and print the quotient of 
50 figures. Allowing but a moderate velocity for the machine, 
the time occupied by either of these operations would be about 
one minute. 

The whole of the numerical constants throughout the works 
of Laplace, Plana, Le Verrier, Hansen, and other eminent 
men whoso indefatigable labours have brought astronomy to 
its present advanced state, might easily be recomputed. 
They are but the numerical coeflScients of the various terms 
of functions developed according to certain series. In all 
cases in whic.'li these numerical constants can be calculated 
by more than one method, it might be desirable to compute 
them by several processes until frequent practice shall have 
confirmed our belief in the infallibility of mechanism. 

The great importance of having accurate Tables is admitted 
by all who understand their uses ; but the multitude of errors 
really occurring is comparatively little known. Dr. Lardner, 
in the ‘‘ Edinburgh Kevie\v,” has made some very instructive 
remarks on this subject. 

1 shall inention two within my own experience : these are 
selected because they occurred in works where neither care 
nor expense were spared on the part of the Government 
to insure perfect accuracy. ' It is, however, but just to the 
eminent men who presided over the preparation of these 
works for the press to observe, that the real fault lay not in 
them but in the nature of things. 

In 1828 I lent the Government an original MS. of the 
table of Logarithmic Sines, Cosines, &c., computed to every 
second of the quadrant, in order that they might have it 
compared with Taylor’s Logarithms, 4to., 1792, of which 
they possessed a considerable number of copies. Nineteen 
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errors were thus detected, and a list of these errata was pub- 
lished in the Nautical Almanac for 1832 : * these may be 
called 

Nineteen errata of the first order . . 1832 
An error being detected in one of these errata, in the fol- 
lowing Nautical Almanac.we find an 

Erratum of the errata in N. Aim. 1832 . . 1833 

But in this very erratum of the second order a new mistake 
was introduced larger than any of the original mistakes. 
In the year next following there ought to have been found 
Erratum in the erratum of the errata in N. Aim. 

1832 1834 

In the “ Tables de la Lune,” by M. P. A. Hansen, 4to, 1857, 
published at the expense of the Englisli Government, under 
the direction of the Astronomer Eoyal, is to be found a list 
of errata amounting to 155. In the 2lst of these original 
errata there have been found three mistakes. These are 
duly noted in a newly-printed list of errata discovered during 
computations made with them in the Nautical Almanac 
so that we now have the errata of an erratum of the original 
work. 

This list of errata from the office of the “Nautical Almanac” 
is larger than the original list. The total number of errors 
at present (1862) discovered in Hansen’s “ Tables of the 
Moon” amounts to above three hundred and fifty. In 
making these remarks I have no intention of imputing the 
slightest blame to the Astronomer Eoyal, who, like other 
men, cannot avoid submitting to inevitable fate. The only 
circumstance which is really extraordinary is that, when it 
was demonstrated that all tables are capable of being com- 
puted by machinery, and even when a machine existed which 
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computed certain tables, that the Astronomer Boyal did not 
b^ome the piost enthusiastic supporter of an instrument 
which could render such invaluable service to his own science* 

In the Supplementary Notices of the Astronomical Society, 
No. 9, vol. xxiii., p. 259, 1863, there occurs a Paper by 
M. G. do Pontcculant, in which forty-nine numerical coeflS- 
cients relative to the Longitude, Latitude, and Eadius vector 
of the Moon are given as computed by Plana, D^aunay, and 
Pontcculant. The computations of Tlana and Ponteculant 
agree in thirteen cases ; those of Delaunay and Pontcculant 
in two ; and in the remaining thirty-four cases they all three 
differ. 

I am unwilling to terminate this chapter without reference 
to another difficulty now arising, which is calculated to im.; 
pcde the progress of Analytical Science. The extension of 
analysis is so rapid, its domain so unlimited, and so many 
inquirers are entering into its fields, that, a variety of new 
symbols have beeir introduced, formed on no common prin- 
ciples, Many of these are merely new ways pf expressing 
well-known functions. Unless some philosophical principles 
are generally admitted as the basis of all notation, there 
appears a great probability of introducing the collusion of 
Babel into the most accurate of all languages. 

A few months ago I turued back to a paper in the Philo^ 
sophical Transactions, 1844, to examine some analytical 
investigations of great interestl>y ah author who has thought 
deeply on the subject It related to the separatfon of sym- 
bols of oi)eration from those of quantity, a question peculiarly 
interesting to me, smee the Analytical Engine contains the 
embodiment of that method. There was no ready, sufficient, 
and simple mode of distinguishing letters which represented 
quantity from those which indicated operation. To under- 
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stand the results the author had arrived at, it became neces- 
sary to read the whole Memoir. 

Although deeply interested in the subject^ I was obliged, 
with great regret, to give up the attempt ; for it not only 
occupied much time, but placed too great a strain on the 
memory. 

Whenever I am thus perplexed it has often occurred to me 
that the very simple plan I have adopted in my Mechanical 
Notation fof^Cttering drawings might be adopted in analysis. 

On the geometrical drawings of machinery every piece of 
matter which represents framework is invariably denoted by 
an letter; whilst all letters indicating moveable parts 
are marked by inclined letters. 

The analogous inile would be — 

Let all letters indicating operations or modifications be 
expressed by upright letters ; 

Whilst all letters representing quantity should be repre- 
sented by inclined letters. 

The subject of the principles and laws of notation is so 
important jthht it is dtesireable, before it is too late, that the 
scientific academies of the world should each contribute the 
results of their own examination and conclusions, and that 
some congress should assemble to discuss them. Perhaps 
it might be stiil better "if each academy would draw up its 
own views, illustrated by exalthples, and have a sufficient 
nuiBiber printed to send to all other academies. 
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OF THE MECHAKICAL NOTATION. 

Art of Lettering Drawings—Of expressing the Time anti Duration of Action 
of every Part — A New Demonstrative Science — Royal Medals of 1826. 

Soon after I laid commenced the Difference Engine, my 
attention was strongly directed to the imperfection of all 
known modes of explaining and ‘demonstrating the construc- 
tion of machinery. It soon became apparent that my 
progress would be seriously impeded unless I could devise 
more rapid means of understanding and recalling the in- 
terpretation of my own drawings. 

By a new system of very simple signs I ultimately suc- 
ceeded in rendering the most complicated machine capable 
of explanation almost without the aid of words. 

In order thoroughly to understand the action of any 
machine, we must have full information upon the following 
subjects, and it is of the greatest importance that this 
information should be acquired jn the shortest possible 
time. 

I. The actual shape and relative position of every piece of 
matter of which the machine is composed. 

This can be accomplished by the ordinary mechanical 
drawings. Such drawings usually have letters upon them 
for the sake of reference in the description of the machine. 
Hitherto such letters were chosen without any principle, 
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and in fact gave no indication of anything except the mere 
spot upon the paper on which they were written. 

I then laid down rules for the selection of letters. I shall 
only mention one or two of them : — 

1. All upright letters, as a, c, d, e, A, B, represent framing. 

2. All inclined letters, as a, e, d, e, A, B, represent move- 
able parts. 

3. All small letters represent working points. One of the 
most obvious advantages of these rules is that they enable 
the attention to be more easily confined to the immediate 
object sought. 

By other rules it is rendered possible, when looking at a 
plan of any complicated machine, to perceive 'the relative 
order of super-position of any number of wheels, arms, Ac., 
without referring to the elevation or end view. 

IL The actual time and duration of every motion through- 
out the action of any machine can he ascertained almost in- 
stantly by a system of signs called the Notations of Periods, 

It possesses equal facilities fur ascertaining evejy contem- 
poraneous as well as for every successive system of move- 
ments. 

in. The actual connection of each moveable piece of the 
machine with every other on which it acts. Thus, taking 
from any special part of the drawing the indicating letter, 
and looking for it on a certain diagram, called the trains, the 
whole course of its movements may be traced, up to the 
prime mover, or down to the final result. 

I have called this system of signs the Mechanical Notation. 
By its application to geometrical drawing it has given us 
a new demonstrative science, namely, jthat of proving that 
any given machine can or cannot exist ; and if it can exist, 
that it will accomplish its desired object. 



144 


ASTRONOMICAL MEDAL. 


It is singular that this addition to human knowledge 
should have been made just about the period when it was 
beginning to be felt by those most eminently skilled in 
analysis that the time has arrived when many of its conclu- 
sions rested only on probable evidence. This state of things 
arose chiefly from the enormous extent to which the de- 
velopments were necessarily carried in the lunar and planet- 
ary theories. 

After employing tliis language for several years, it was 
announced, in December 1825, that King William IV. had 
founded two medals of fifty guineas each, to be given 
annually by the Royal Society according to rules to be laid 
down by the Council. 

On the 2Cth Jarluary 1820, it was resolved, 

That it is tlio opinion of the Council that the medals 
be awarded for tlie most important discoveries or series 
of investigations, completed and made known to the Royal 
Society in the year preceding the day of the award.” 

Tliis rule reduced the number of competitors to a very 
few. Although I had had some experience as to the mode 
in which medals were awarded, and therefore valued them 
accordingly, I was simple enough to expect that the Council 
of the Royal Society would not venture upon a fraud on 
the veiy first occasion of exercising the royal liberality, I 
had also another motive for taking a ticket in this philo- 
sophical lottery of medals. ^ 

In 1824, the Astronomical Society did me the honour to 
award to me the first gold, medal they ever bestowed. It 
was rendered still more grateful by the address of that 
eminent man, the late Henry Thomas Colebrooke, the Pre- 
sident, who in a spirit of prophecy anticipated the results of 
years, at that period, long future. 
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** It may not, therefore, be deemed too san^ine au anti- 
cipation, when I express the hope that an instrument which 
in its simpler form attains to the exti-actiou of the roots of 
" numbers, and approximates to the roots of equations, may, 
in a more advanced state of improvement, rise to the 
approximate solutions of algebraic equations of elevated 
‘‘ degrees. I refer to solutions of such equations proposed 
‘‘ by Lagrange, and more recently by other analysts, whicJi 
“ involve operations too tedious and intricate for use, and 
“ which must remain without efficacy, unless some mode bo 
“ devised of abridging the labour or facilitating the means of 
“ jierformauce.”* 

I felt, tlierefore, that the jirsi Royal Medal might fairly 
become au object of ambition, whatever miglit be .the worth 
of subsequent ones. 

In order to qualify myself for this chance, I carefully drew 
up a paper, ‘‘On a Jlethod of expressing by Signs the 
Action of Machincr}%” which I otherwise should not have 
published at that time. 

This SIcmoir was read at the Royal Society on the 16 th 
March, 1826 . To the system of signs whicli it first ex- 
pounded I afterwards gave the name of “ Mechanical Nota- 
tion.*’ It had been used in England and in Ireland, although 
not taught in its schools. It applies to the description of 
a combat by se^ or by land. It can assist in representing 
the functions of animal life ; and I have had both from the 
Continent and from the United States, specimens of such 
applications. Finally, to whatever degree of simplicity I 
may at last have reduced the Analytical Engine, the course 

♦ * Discourse of tiie President on deliyering the first Gold Medal of tlio AstiY>- 
nomioal Society to Charles Babbage, Esq.' * Memoirs of the Astronomical 
Society/ vol. i. p. 500. • 

L 
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tim>ugh which I arrived at it was the most entangled and 
perplexed which probably ever occupied the human mind. 
Through the aid of the Mechanical Notation 1 examined 
numberless plans and systems of computings and I am sure, 
from the nature of its self-necessary verifications that it is 
impossible 1 can have been deceived. 

On the 16th November, 1826, that very Council of the 
Royal Society which had made the law took the earliest 
opportunity to violate it by awarding the two Royal Medals, 
the first to Dalton, whose great discovery had been made 
nearly twenty years before, and the other to Ivory, for 
a paper published in their “ Transactions three years before, 
'rhe history of their proceedings will bo found in the 
“ Decline of Science in England,” p. 115, 1830. 
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THE EXHIBITION OP 1862. 


** En administration, toutes lea sottisea aont mbres/' — Maximet, par M. G. 
De Levis. 

** All abject worship of princes and an unaccountable appetite fur knighthood 
are probably unavoidable results of placing second-rate men in prominent 
positions. ’— Reffieu}, January 16, 1864. 

** Whoso fault is this? But tallow, toys, and sweetmeats evidently stand 
high in the estimation of Her Majesty’s Commissioners .” — The Times, August 
13. 1862. 


Mr. Oravatt suggests to King’s College the exhibition of the Difference 
Engine No. 1, and offers to superintend its Transmission and Hetum — 
Place allotted to it most unfit — NotK.xhibited in 1851 — Its Loan refused 
to New York — Hefused to the Dublin Exhibition in 1847 — Not sent to 
the great French Exhibition in 1855 — Its Exhibition in 1862 entirely 
due to Mr, Gravatt — Space for its Drawings refused — The Payment of 
Six Shillings a Day for a competent |x»rson to oxj)lairi it refused by the 
Commissioners — Copy of Swedish Difference Engine made by English 
Workmen not exhibited — Loan of various other Calculating Miuhines 
offercil — Anecdote of Count Strzelecki’s — The Iloyal Commissioners’ 
elaborate taste for Children’s Toys — -A plan for making such Exliibitions 
profitable — Extravagance of*the Commissioners to their favourite — Con- 
trast between his Treatment and that of Industrious Workmen — The 
Inventor of the Difference Engine publicly insulted by his Countrymen 
in the Exhibition of 1862. 

Girevmstances connected with the Exhibition of the Difference 
Engine No. 1 in the International Exhibition of 1862. 
When the constAction of the Difference Engine No. 1 was 
abandoned by the Government in 1842, I was consulted re- 
specting the place in which it should be deposited. Well 
aware of the unrivalled perfection of its workmanship, and 
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ENGINE No. 1 IN KING’S COLLEGE. 


conscious that it formed the first great step towards reducing 
the whole science of number to the absolute controj of 
mechanism, I wished it to be placed wherever the greatest 
number of persons could see it daily. 

With this view, I advised that it should be placed in one 
of the much-frequented rooms of the British Museum. An- 
other locality was, however, assigned to it, and it was, con- 
fided by the Government to the care of King’s College, 
Somerset Hoase. It remained in safe custody within its 
glass case in the Museum of that body for twenty years. 
It is remarkable that during that long period no person 
should have stndi(3d its structure, and, by explaining its 
nature and use, have acquired an amount of celebrity which 
the singularity of that knowledge would undoubtedly have 
produced. 

The College authorities did justice to their charge. They 
put it iu the place of honour, in the centre of their Museum, 
and would, no doubt have given facilities to any of their 
members or to other persons who might have wished to 
study it. 

But the system quietly pursued by the Government, of 
ignoring the existence of the Difference Engine and its 
inventor doubtlessly exercised its deadening influence* oii 
those who were inclined, by taste or acquirements, to take 
such a eoiirst\ 

♦ An illustration fell under n)y notice a few days after this paragraph 
was i>rintetl. A new work on Geometrical Drawing, commissioned by 
the Ciunmittee of Council on Education, was publislud by Professor 
Bradley. I have not Ikh;u able to find in it a sifiglc word concerning 
** Mechanical Notation,” not even the ver^ simplest portion of that 
science, namely, the Art of Ix'tU'ring Dmwings. It would seem imjK>s- 
siblo that any Piof'tssor of so limited a subject could be ignorant of the 
existence of such an im|)ortant addition to its power’s. 
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1 shall enumerate a few instances. 

h In 1850, the Grovemraent appointed a Commission to 
organize the Exhibition of 1851. 

The name of the author of the Economy of Manufactures 
was not thought worthy by the Government to be placed on 
that Commission. 

2. In 1851, the Commissioners of the International Ex- 
hibition did not think proper to exliibit the DifTerence 
Engine, although it was the property of the nation. They 
were as insensible to the greatest mechanical as to, what has 
been regarded by some, the greatest intellectual triumph of 
their country. 

3. When it was decided by the people of the United 
States to have an Exhibition at New York, they sent a 
Commissioner to Europe to make arrangement for its success. 
He was authorized to apply for the loan of the Difference 
Engine for a few months, and was empowered to give any 
pecuniary guarantee which might be required for its safe 
return. 

That Commissioner, on his arrival, applied to me on 
the subject. I explained to him the state of the case, and 
Qdvised him to apply to the Government, whose property it 
was. I added that, if his application was successful, I would at 
my own expense put the machine in good working order, and 
give him every information requisite for its safe conveyance 
and use. His application was, however, unsuccessful. 

4. In 1847, Mr. Dargan nobly undertook at a vast expense 
to make an Exhibition in Dublin to aid in the relief of his 
starving countrymen. It was thought that the exhibition of 
the Difference Engine^would be a great attraction. I was 
informed at the time that an application was made to the 
Government for its loan, and that it was also unsuccessful. 
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5. In 1855 the great French Exhttrition occmred. Pre- 
▼iously to its opening, our Govemnient sent C!oniuu88u)liei8 
to arrange ami superintend the English department. 

These Commissioners reported that the English contribu- 
tion was remarkably deficient in what in France are termed 
“instruments de precision,” a term which includes a variety 
of instruments for scientific purposes. They recommended 
that “ a Committee should be appointed who could represent 
to the producers of Philosophical Instruments how necessary 
it was that they should, upon an occasion of this kind, main- 
tain their credit in the eyes of Europe.” The Government 
also applied to the Royal Society for advice ; but neither did 
the Royal Swuety advise, nor the Government propose, to 
exhibit the Difference Engine. 

6. The French Exhibition of 1855 was remarkable beyond 
all former ones for the number and ingenuity of the machines 
which performed arithmetical operations. 

Pre-eminently above all others stood the Swedish Machine 
for calculating and printing mathematical Tables. It is 
honourable to France that its highest reward was deservedly 
given to the inventor of that machine ; whilst it is somewhat 
remarkable that the English Commissioners appointed tp 
report upon the French Exhibition omitted all notice of these 
Calculating Machines. 

The appearance of the fim'shed portion of tlie unfinished 
Difference Engine No. 1 at the Exhibition of 1862 is entirely 
doe to Mr. Gravatt. That gentleman had a few years before 
paid great attention to the Swedish Calculating Engine of 
M. Soheuts, and was the main cause of ite success in this 
country. ’ 

Being satisfied that it was possible to calculate and print 
all Tables by machinery, Mr. Gravatt became convinced that 
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the time must arrive when no Tables would ever be calculated 
or printed except by machines. He felt that it was of great 
importance to accelerate the arrival of that period, more 
especially as numerical Tables, which are at present the most 
expensive kind of printing, would then become the cheapest. 

In furtherance of this idea, Mr. Gravatt wrote to Dr. Jelf, 
the Principal of King’s College, Somerset House, to suggest 
that the Difference Engine of Mr. Babbage, which had for so 
mray years occupied a prominent place in the museum, 
should be exhibited in the International Exhibition of 181)2. 
He at the same time offered his assistance in the removal and 
reinstatement of that instrument. 

The authorities of the College readily acceded to this 
plan. On further inquiry, it appeared that the Difference 
Engine belonged to the Government, and was only deposited 
with the College. It was then foimd necessary to make an 
application to the Treasury for permission to exhibit it, wlii(?h 
was accordingly done by the proper authorities. 

The Government granted the permission, and referred it to 
the Board of Works to superintend its placement in the 
building. 

The Board of Works sent to me a copy of the correspond- 
ence relative to this matter, asking my opinion whetlier 
any danger might be apprehended for the safety of the 
machine during its transport, and also inquiring whether I 
had any other suggestion to make upon the subject. 

Knowing the great strength of the work, I immediately 
answered that I did not anticipate the slightest injury 
from its transport, and that, under the superintendence of 
Mr. Gravatt, I considered it might be removed with perfect 
safety. The only suggestion I ventured to offer was, that as 
the Government possessed in the department of the Regis- 
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trar-General a copy, made by English workmen, of the 
Swedish Difference Engine, that it should be exhibited by 
the side of mine : and that both the Engines should be kept 
constantly working with a very slow motion. 

By a subsequent communication I was informed that the 
Swedish Machine could not be exhibited, because it was then 
in constant use, computing certain Tables relating to the 
values of lives. I regretted this very much. I had intended 
to alter the handle of my own Engine in order to make ^it 
moveable circularly by the same catgut which I had hoped 
might have driven both. The Tables which the Swedish 
Machine was employed in printing were not of any pressing 
necessity, and their execution could, upon such an occasion, 
have been {wstponed for a few months without loss or incon- 
venience. 

Besides, if the Swedish Engine had, as I proposed, been 
placed at work, its superintendent might have continued his 
table-making with but little delay, and the public would have 
been highly gratified by the sight. 

He could also have given information to the public by 
occasional explanations of its principles; thus might Her 
Majesty^s Commissioners have gratified thousands of her 
subjects who came, with intense curiosity, prepared to be 
plca^d and instructed, and whom they sent away amazed 
and di8ap[K)inted. 

From the experience I had during the first week of the 
Exhibition, I am convinced that if a fit place had been pro- 
vided for the two Calculating Machines, so that the public 
might have seen them both in constant but slow motion, and if 
the superintendent had occasionally given a short explanation 
of the principles on which they acted, they would have been 
one of the greatest attractions within the building. 
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On Mr. Gravatt applying to the Commissioners for space, 
it was stated that the Engine must be placed amongst philo- 
sophical instruments, Class XIU. 

The only place offered for its reception Mas a small hole, 
4 feet 4 inches in front by 5 feet deep. On one side of this 
was the tmly passage to the oflSce of the superintendent 
of the class. Tlie opposite side was occupied by a glass 
case in which I placed specimens of the s^arate parts of 
the unfinished engine. These, although executed by Englisli 
workmen above thirty years ago, were yet, in the opinion 
of the most eminent engineers, unsurpassed by any work 
the building of 1862 contained. The back of this recess 
was closed in and dark, and only allowed a space on the wall 
6f about five feet by four, on which to place the whole of the 
drawings and illustrations of the Difference Engine. Close 
above the top of the machine was a flat roof, which deprived 
the drawings and the work itself of much light. 

The public at first flocked to it : but it M^as so placed that 
only three persons could conveniently see it at the same time. 
When Mr. Gravatt kindly explained and set it in motion, he 
M^as continually interrupted by the necessity of moving away in 
order to allow access to the numerous i)erson8 whose business 
called them to the superintendent’s office. At a very early 
period various representations were made to the Commis- 
sioners by the Jury, the superintendent, and very strongly by 
the press, of the necessity of having some qualified person to 
explain the machine to the public. I was continually in- 
formed by the attendants thathmidreds of persons had, during 
my absence asked, when they could get an opportunity of 
seeing the machine in motion. 

Admiring the earnestness of purpose and the sagacity with 
which Mr. Gravatt had steadily followed out the convictions of 
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his own mind relative to the abolition of all tables except 
those made and stereotyped by machinery, I offered all the 
assistance in my power to accelerate the accomplishment of 
his task. 

I lent him for exhibition numerous specimens of the 
unfinished portions of the Difference Engine No. 1. These I 
had purchased on the determination of the Government to 
abandon its construction in 1842. 

I proposed also to lend him the Mechanical Notations of 
the Difference Engine, which had been made at my own 
expense, and were finished by myself and my eldest son, 
Mr. B. Ilerschel Babbage, 

I had had several applications from foreigners* for some 
account of my system of Mechanical Notation, and great 
desire was frequently expressed to see the illustrations of the 
method itself, and of its various applications. 

These, however, were so extensive that it was impossible, 
without very great inconvenience, to exhibit them even in 
my own house. 

I therefore wrote to Mr. Gravatt to offer him the loan of 
the following property for the Exhibition : — 

1. A small Calculating Machine of the simplest order for 

adding together any number of separate sums of 
money, provided the total was under 100, 000?., by 
Sir Samuel Morland. 1666. 

2. A very complete and well-executed Machine for 

answering all questions in plane trigonometry, by 
Sir Samuel Morland. 1663. 

• One object of the mission of Professor Bolzani was, to take back with 
him to* Russia such an account of the Mechanical Notation as might facili- 
tate its teaching in the Riissian Universities. I regret that it was entirely 
out of my power to assist him. 
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3. An original set of Napier’s bones. 

4. A small Arithmetical Machine^ by Viscount Mahon, 

afterwards Earl Stanhope. Without date. 

5. A larger Machine, to add, subtract, multiply, and 

divide, by Viscount Mahon. 1775. 

6. Another similar Machine, of a somewhat different 

construction, for the same operations, by Viscount 
Mahon. 1777. 

7. A small Difference Engine, made in London, in conse- 

quence of its author having read Dr. Lardner s 
article in the Edinburgh Eeview ” of July,* 1834, 
No. CXX. 


List of Mechanical Notations projmed to be Lent for the 
Exhibition, 

1. All the drawings explaining the principles of the 

Mechanical Notation. 

2. The complete Mechanical Notations of the Swedish 

Calculating Engine of M. Scheutz. 

These latter drawings bad been made and used by 
my youngest son, Major Henry P. Babbage, now 
resident in India, in explaining the principles 
of the Mechanical Notation at the meeting of 
the British Association at Glasgow, and after- 
wards in London, at a meeting of ihe Institu- 
tion of Civil Engineers.* 

3. The Mechanical Notations of the Difference Engine 

No. 1. 

* See Proceedings of British Association at Glasgow, 1855, p. 203 ; also 
Minntes of Proceedings of the InsUtntion of Civil Engineers, vol. xv., 1856. 
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These had been made at my ora expense, and 
were finislied by myself and my eldest son, 
Mr. B. Herschel Babbage, now resident in 
South Australia. 

4, A complete set of the drawings of the DilTerence 

Engine Iso. 2, for calculating and printing tables, 
witli seven orders of differences, and thirty places of 
figures. Finislied in 1849. 

5. A complete set of the Notations necessary for the 

explanation and demonstration of Difference Engine 
No. 2, finished in 1849. 

These drawings and notations would have required for their 
exliibition about seven or eight hundred square feet of wall. 
My letter to Mr. Gravatt was forwarded to the Commissioners 
with his own application for space to exhibit them. The 
Commissioners declined this offer ; yet during the first six 
weeks of tlie Exhibition there was at a short distance from 
the Difference Engine an empty space of wall large enough for 
the greater part of these instructive diagrams. This portion 
of wall was afterwards filled up by a vast oil-cloth. Other 
large portions of wall, to the amount of thousands of square 
feet, were given up to other oil-cloths, and to numberless 
carpets. It is evident the Eoyal Commissioners were much 
better qualified to judge of furniture for the feet than of fur- 
niture for the head. 

I was myself frequently asked why I did not employ a 
person to explain the Difference Engine. In reply to some 
of my friends, I inquired whether, when they purchased a 
carriage, they expected the builder to pay the wages of their 
coachman. 

But my greatest difficulty was with foreigners; no ex- 
planation 1 could devise, and I tried many, appeared at all 
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to satisfy their minds. The thing seemed to them entirely 
incomprehensible. 

That the nation possessing the greatest military and com- 
mercial marine in the world — ^the nation which had spent so 
much in endeavouring to render perfect the means of finding 
the longitude — which had recently caused to bo computed 
and published at considerable expense an entirely new set of 
lunar Tables should not have availed itself at any cost of 
mechanical means of computing and stereotyping such Tables^ 
seemed entirely beyond their comprehension. 

At last they asked me whether the Commissioners were 
hues. I assured them that the only one with whom I was 
personally acquainted certainly was not. 

When hard pressed by difficult questions, I thought it ray 
duty as an Englishman to save my country’s character, even 
at the expense of my own. So on one occasion I suggested 
to my unsatisfied friends that Commissioners were usually 
selected from the highest class of society, and that possibly 
four out of five had never heard of my name. 

But here again my generous efforts to save the character 
of my country and its Commissioners entirely failed. Several 
of my foreign friends had known me in their own homes, 
and liad seen the estimation in which 1 was -held by their 
own countrymen and by their own sovereign. These were 
still more astonished. 

On another occasion an anecdote was quoted against me 
to prove that my name was well known even in China. It 
may, perhaps, amuse the reader. A short time after the 
arrival of Count Strzelecki in England, I had the pleasure of 
meetingjhim at the table of a common friend. Many in- 
quiries were made relative to his residence in China. Much 
interest was expressed by several of the party to leam on 
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what sabject the Chinese were most anxious to have informa- 
tion. Goimt Strzelecki told them that the sabject of most 
frequent inquiry was Babbage’s Calculating Machine. On 
being farther asked as to the nature of the inquiries, he 
said they were most anxious to know whether it would go 
into the pocket. Our host now introduced me to Count 
Strzelecki, opposite to whom I was then sitting. After ex- 
pressing my pleasure at the introduction, I told the Gonnt 
that he might safely assure his friends in the Celestial 
Empire that it was in every sense of the word an ovi-of-foeTcet 
machine. 

At last the Commissioners were moved, not to supply the 
deficiency themselves, but to address the Government, to 
whom the Diflerence Engine belonged, to send somebody to 
exphun it I received a communication from the Board of 
Works, inquiring whether I could make any su^estions for 
getting over this difficulty. I immediately mode inquiries, 
and found a person who formerly had been my amanu- 
ensis, and had, under my direction, worked out many most 
intricate problems. IIo possessed very considerable know- 
ledge of mathematics, and was willing, for the moderate re- 
muneration of six shillings a day, to be present daily during 
nine hours to explain the Difference Engine. 

I immediately sent this information to the Board of Works, 
with the name and address of the person I recommended. 
This, I have little doubt, was directly communicated to the 
Commissioners ; but- they did not avail themselves of his 
services. 

It is difficult, upon any principle, to explain the conduct of 
the Royal Commissioners of the Exhibition of 1862 . They 
wore appointe<l by the Government, yet when the Government 
itself became an exliibitor, and sent for exhibition a Diffeiv 



COMMISSIONERS INEXPLICABLE. 


159 


enoe Engine^ the property of the nation^ these Commissioners 
placed it in a maU hole iu a dark eomoTj where it could, 
with some difficulty, be seen by six people at the same time. 

No remonstrance was of the slightest avail ; it was Hob- 
son’s choice,” that or none. It was represented that all other 
space was occupied. 

A trophy of children’s toys, whose merits, it is true, the 
Commissioners were somewhat more competent to appre- 
ciate, filled one of the most prominent positions in the build- 
ing. On the other hand, a trophy of the workmanship of 
English engineers, executed by machine tools thirty years 
before, and admitted by the best judges to be unsurpassed 
by any rival, was placed in a position not very inappropriate 
for the authorities themselves who condemned it to that 
locality. 

But no hired aristocratic* agent was employed to excite 
the slumbering perceptions of the Commissioners, who might 
have secured a.favourable position for the Difference Engine, 
by practising on their good nature, or by imposing upon 
their imbecility. 

It has been urged, in extenuation of the conduct of these 
Commissioners, that their duty as guardians of the funds 
intrusted to them, and of the interests of the Guarantors, 
compelled them to practise a rigid economy. 

Rigid economy is to be respected only when it is under the 
control of judgment, not of favouritism. If the macliinery 
for making arithmetical calculations which was placed at 
the disposal of the Commissioners had been properly ar- 
ranged, it might have been made at once a source of high 
gratification to the public and even of profit to the Exhibi- 
tion. 

• See The Times,'’ 19 Jan., 18G3, and elsewhere. 
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Such a group of Calculatiiig Hachioes might have been 
placed by themselves in a small court capable of holding a 
number of persons, llound the walls of this court 
might have been bung the drawings 1 had offered to lend, 
containing the whole of those necessary for the Difference 
Engine No. 2, atf well as a iaige number of illustrations for 
the explanation of the Mechanical Notation. The Swedish 
Difference Engine and my own might have been slowly 
making calculations during the whole day. 

This court should have been open to the public generally, 
except at two or three periods of half an hour each, during 
which it should have been accessible only to those who had 
previously secured tickets at a shilling apiece. 

During each half hour the person whom I had recom- 
mended to the Commissioners might have given a short 
{)opular explanation of the subject. 

Tliis attraction might have been still further increased, 
and additional profit made, if a single sheet of paper had 
been printed contuiuing a woodcut of the Swedish Machine, 
an iraptession from a page of the Tables computed and stereo- 
typed by it at Somerset House, and also an impression from 
a stereotyix) plate of the Difference Engine exhibited by the 
Government. 

A plate of the Swedish Machine is in existence in Loudon. 
I am confident that, for such a purpose, I could have pro- 
cured the loan of it for the Commissioners, and I would wil- 
lingly have supplied them with the stereotype plate from 
which the fioutisjmge of tl»e present volume was printed, toge- 
tlier witli from ten to- twenty lines of necessary explanation. 

These illustrations of machinery used for computing and 
printing Tables might have been put up into packets of 
dozens and half dozens, and also have been sold in sin glA 
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sheets at the rate of one penny each copy. There cim be no 
doubt the sale of them would have been very considerable. 
As. it wa^ I found the woodcut representing the Difference 
Engine No. 1 in great request, and during the exhibition 
I had numberless applications for it ; havii^ given away my 
whole stock of about 800 copies. 

The calculating court might have held comfortably from 
sixty to eighty seats. Each lecture would have produced 
say 31 . This being repeated three times each day, together 
with the sale of the woodcuts, would have produced about 
lOZ. per day, out of which the Commissioners would have 
had six shillings per day to pay the assistant who gave the 
required explanations. 

If the dignity of the Commissioners would not poimit them 
to make money by such means, they might have announced 
that the proceeds of tlie tickets would be given to the dis- 
tressed population of the Jlanchester district, and there would 
then have been crowds of visitors. 

But the rigid economy of the Commissioners, who refused 
to expend six shillings a day for an attendant, although it 
would most probably have produced a return of several hun- 
dred pounds, was entirely laid aside when their patronage 
was to be extended to a brother ofBcial. 

Captain Fowke, an officer of engineers, whose high order 
of architectural talent became afterwards so well known to 
flie public, and whose whole time and services were retained 
and paid for by the country, was employed to make a design 
for the Exhibition Building. 

The Commissioners approved of this design, which com- 
prised two lofty domes, uniting in themselves the threefold 
inconvenience of being ugly, useless, and expensive. They 
then proceeded to pay him five thousand pounds for the job. 

M 
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This system of awarding large suras of money to certain 
favoured public officers who are already paid for their ser- 
vices by liberal salaries seems to be a growing evil. At the 
period of the Irish famine the under-secretary of the Treasury 
condescended to q;3copt 2,500Z. out of the fund raised to save 
a famished nation. Some inquiries, even recently, were 
occasionally made whether any similar deduction will* be 
allowed from the liberal contributions to the sufferers by* the 
cotton famine. 

The question was raised and the practice reprobated in 
the House of Commons by men of opposite party politics. 
Mr. Gladstone remarked : — 

“ If there was one rule connected with the public service 
‘‘ which m^re than any other ought to be scrupulously ob- 
served, it was this, that the salary of a public officer, more 
“ especially if he were of high rank, ought to cover all the 
services he might be called upon to render. Any departure 
from this rule must be dangerous.” Hansard, vol, 101, 
“ p. 138, 1848. Supply, 14 Aug. 1848. See also “ The 
Exi)osition of 1851,” 8vo., p. 217. 

The following paragraph appeared in ‘‘ The Times a 
short time since, under the head Naval Intelligence : — 

A reply has been received to the memorial transmitted 
“ to the Admiralty some few days since from^he inspectors 
“ employed on the iron frigate * Achilles,’ building at Chatham 
dockyard, requesting that they may be placed on the same 
^ footing as regards increased pay as the junior officers and 
‘‘ mochauics working on the iron frigate for the additional 
** number of hours they are employed in the dockyard. The 
Lords of the Admiralty intimate that they cannot accede to 
the wishes of the memorialists, who are reminded that, as 
• About the 20th of May, 1863. 
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‘‘ salaried officers of the establishment, the whole of their time 
‘‘ is at the disposal of the Admiralty. This decision has caused 
considerable dissatisfaction.” 

It appears that the Admiralty wisely adopted the principle 
enunciated by Mr. Gladstone. ^ 

It may, however, not unreasonably have caused dissatisfac- 
tion to those who had no interest to back them on finding 
that; such large sums are pocketed by those who arc blessed 
with influential friends in high quarters. 

If the Commissioners had really wished to have obtained a 
suitable building at a fair price their course was simple and 
obvious. They need only have stated the nature and amount 
of accommodation required, and then liave selected half a 
dozen of the most eminent firms amongst our great con- 
tractors, who would each have given them an estimate of the 
plans they respectively suggested. 

The Commissioners might have made it one of the con- 
ditions that they should not be absolutely bound to give the 
contract to the author of the plan accepted. But in case of 
not employing him a sum previously stipulated should have 
been assigned for the use of the design. 

By such means tliey would liave load a choice of various 
plans, and if those plans had, previously to the decision of 
the Commissioners, been publicly exhibited for a few weeks, 
they might have been enlightened by public criticism. Such 
a course would have prevented the gigantic job they after- 
wards perpetrated. It could therefore find no support from 
the Commissioners. 

The present Commissioners, however, are fit successors to 
those who in 1851 ignored the existence of the author of the 
Economy of Manufactures ” and his inventions. They seem 
to have been deluded into the belief that they jiosscssed 

M 2 
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the strength, as well as the desire, quietly to strangle the 
Difference Engine. 

It would be idle to break such butterflies upon its matchless 
wheels, or to give permanence to such names by reflecting 
them from its diamond-graven plates.* Though the steam- 
hammer can crack the coating without injuring the kernel of 
the filbert it drops upon — the admirable precision of its 
gigantic power could never be demonstrated by exhausting 
its energy upon an empty nut-shell. 

Peace, then, to their memory, aptly enshrined in unknown 
characters within the penetralia of the temple of oblivion. 

These celebrities may there at last console themselves in 
the enjoyment of one enviable privib^ge denied to tBem 
during their earthly career — exemj)tion from the (Liily con- 
sciousness of being found ouV 

It is, however, not quite impossible, although deciphering 
is a brilliant art, that one or other of them may have heard 
of the dread power of the decipherer. Having myself had 
some slight acquaintance with that fascinating pursuit, it 
gives mo real pleasure to relieve them from this very natural 
fear by assuring them that not even the most juvenile 
decipherer could be so stupid as to apply himself to the in- 
terpretation of-^haracters known to be meaningless. 

Yet there is one name amongst, but not of them — ^a fellow- 
wor8hij>por with myself at far other fanes, whose hands, like 
mine, have wielded the hammer, and whose pen, like mine, 
has endeavoured to communicate faithfully to his fellow-men 

♦ For tho purpose of testiug the steadiness and truth of the tools em- 
ployotl in fonning tho guu-metal plates, I had some dozen of them turned 
with a diamond ]X)int. The perfect equality of its cut caused the reflected 
light tp be resolved into those beautiful images pointed out by Frauenhofer, 
land also so much admired in the celebrated gold buttons produced by tlio 
late Mr. liarton, the Comptroller of the Mint, 
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the meiisure of truths he has himself laboriously 

extracted from the ihaterial world. With such endovnneuts, 
it is impossible that he could have had any cognizaneo of this 
part of the proceedin^^ of his colleagues.* 

At the commencement of the Exhibition, Mr. Gravatt was 
constantly present, and was so kind as to explain to many 
anxious inquirers the- nature and uses of the Difference 
Effgine. This, however, interfered so much with his profes- 
sional engagements as a Civil Engineer, that it would have 
been unreasonable to have expected its continuance. In fact, 
as not above half a dozen spectatoi-s could see the machine at 
once, it was a great sacrifice of valuable time for a very small 
result. 

During the early part of ray own examination of the Exhibi- 
tion I had many opix)rtunities of conversing with experieiwtcd 
workmen, well qualified to appreciate the workmanship of the 
Difference Engine; these I frequently accompanied to its 
narrow cell, and pointed out to tliem its use, as well as the 
'means by which its various parts had received their destined 
form. 

Occasionally also I explained it to some few of my personal 
friends. When Mr. Gravatt or myfc(elf were thus engaged, 
a considerable crowd was often collected, who were anxious 
to hear about, although they could not see, the Engine 
itself. 

Upon one of these occasions I was insulted by impertinent 
questions conveyed in a loud voice from a person at a distance 
in the crowd. My taste for music, and especially for organs, was 
questioned. I was charitable enough to suppose that this was 
an exceptional case ; but in less than a week another instaiuro 

• 1 have flinco leamt, with real satisfaction, that my friend, Mr, Fairbairu, 
was not a memher of that iuconuietcut Commission. 
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occurred. After this experience, of course, I seldom went 
near the Difference Engine. Mr. Gravatt who had gene- 
rously sacrificed a considerable portion of his valuable time 
for the information and instruction of the public was now 
iinj)eratively called away by professional engagements, and 
the public had no information whatever upon a subject on 
wliich it was really very anxious to be instructed. 

Fortunately, however, the Exhibition took place during the 
long vacation ; and a friend of mine, Mr. Wilmot Buxton, of 
the Chancery Bar, very frequently accompanied me in my 
visits. Possessing a profound knowledge of the mathematical 
principles embodied in the mechanism, I had frequently 
pointed out to him its nature and relations. These I soon 
found ho so well apprehended that I felt justified in intrusting 
him with one of my keys of the machine, in order that he 
might have access to it without the necessity of my presence. 

Whenever he opened it for his own satisfaction or for the 
instruction of his friends, ho was speedily surrounded by a 
far larger portion of the public than could possibly see it, but 
who were still attracted by his lucid oral explanation. 

It m\s fortunate for many of the visitors to the Exhibition 
that this occurred, for the demands on his time, when present, 
were incessant, and hundreds thus acquired from his explana- 
tions a popular view of the subject. 

After the close of the Exhibition, Jlr. Gravatt and myself 
attended to prepare the Difference Engine for its return to 
the Museum of King’s College. To our great astonishment, 
we found that it had already been removed to the Museum at 
South Kensington. Not only the Difference Engine itself, 
but also the illustrations and all the unfinished portions of 
exquisite workmanship which I had lent to the Exhibition for 
its explanation, were gone. 



EXPLAIN8 tSffi DIFFERENCES ENGINE. 167 

On Mr, Gravatt applying to the Board of Works, it was 
stated that the Difference Engine itself had been placet! in 
the Kensington Museum because the authorities of King’s 
College had declined receiving it, and immediate instructions 
were of course given for the restoration of my own property. 
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THB LATE PEINCE CONSOBT. 


** Suum cuique.” 

Count Mensdorf mentions to tho Duke of Wellington his wish to see the 
Difference Engine — An appointment made — Prince Albert expresses 
his intention of accompanying his uncle — Time of apjx)intment altered — 
Their visit, accompanied by tho Duke of Wellington — Portrait of 
Jacquard — Anecdote of Wilkie — Afghanistan arms — Extract from the 
Author’s work on tho Exhibition of IH(>2. 

I HAVE had one opportunity of fairly estimating some 
portion of the character of the late justly-lamented Prince 
Consort; to this I will now venture to allude. 

In 1842 Count Mensdorf visited London. A few days 
after I had a note from the late Duke of Wellington, in 
which he informed me that on tho previous evening he had 
met at the palace tlio Queen’s uncle, Count Mensdorf, who 
hod expressed to the Duke his wish to see my Calculating 
Engine. Tho Duke then inquired whether I could (conve- 
niently make some arrangement for that purpose. I imme- 
diately wrote to tho Duke, tliat if he would appoint an hour 
on 'any moniing of the ensuing week, I should liave great 
pleasure in showing and explaining the Difference Engine to 
Coqnt Mensdorf.* It was afterwards arranged that on the fpl- 
lowing Tuesday, at two o’clcK^k, Count Mensdorf and the 
Duke should pay me a visit in Dorset Street. On Monday 
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monung I received another note from the Duke, informing 
me that Prince Albert had expressed his intention to accom- 
pany Count Mensdorf in the proposed visit, and that it would 
be more convenient if the hour were changed to one instead 
of two o’clock. 

I must freely admit that I did not greatly rejoice at this 
addition to the party. I reserved, however, strictly to perform 
the duties thus thrown upon me as a host, as well as all those 
to which Prince Albert was entitled by his elevated position. 

Before I took the Prince into the fire-proof building in 
wliich the Difference Engine was then deposited, I asked 
his Eoyal Highness to allow me to show him a portrait of 
Jacquard, which was at that time hanging up in my drawing- 
room, as it would greatly assist in explaining the nature of 
Calculating Machines. 

When wo had arrived in front of the portrait, I pointed it 
out as the object to which I solicited tlio Prince’s attention. 
“Oh! that engraving ?” remarked the Duke of Wellington.. 
“No!” said Prince Albert to the Duke; “it is not an en- 
graving.” I felt for a moment very great surprise ; but this 
was changed into a much more agreeable feeling, when the 
Prince instantly added, “ I have seen it before.” I felt at 
once that the Prince was a “ good man and true,” and I 
resolved that I would not confine myself to the rigid rules of 
etiquette, but 'that I would help him ^vith ail my heart 
in whatever line his inquiries might bo directed. 

The portrait of Jacquard was, in fact, a sheet of woven silk, 
framed and glazed, but looking so perfectly like an en- 
graving, that it had been mistaken for such by two members 
of the Royal Academy. 

A short time after I became possessed of this beautiful 
work of art, I met Wilkie, and invited him to come and see 
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my recent acquisition. He called on me one morning. I 
placed him at a short distance in front of the portrait, which 
he admired greatly. I then asked him what he thought it 
was. He answered, ** An engraving !” On which I asked, 
Of what kind ?” To this he replied, Line-engraving, to 
be sure I” I drew him a little nearer. He then mentioned 
another style of engraving. At last, having placed Wilkie 
close to the portrait, he said, after a considerable pause, Can 
it bo lithography ?” 

A splendid collection of arms from Afghanistan, recently 
sent to mo from India by Sir Edward Ryan,, was lying on the 
tables in one of the rooms we passed through. These had 
attracted tho notice of the Prince, and on returning, the 
whole party examined them with the greatest interest. 

I now conducted my visitors to the fire-proof building in 
which the Difference Engine was placed. Prince Albert was, 
I understood, sufficiently acquainted with the higher depart- 
ments of mathematical science to appreciate the influence of 
such an instrument on its future progress. But the circum- 
stance that charmed mo was — ^liis bearing towards his uncle. 
Count Mensdorf. It was perfectly natural : it could be felt, 
admired, and honoured — but not described. 

When tho sad fact of tho nation’s loss became known to 
me, I immediately reverted with some anxiety to a work I 
had published ten years before on the Exhibition of 1851. I 
feared lest, in speaking of that event, I might have com- 
mitted some injustice, wliilst I was indignant at tliat under 
which I was myself suffering. I willingly reprint it here 
because it contained no empty words of flattery ; but analysed 
tlie reasons which commanded our respect. 

“ The merit of the original conception of the present Expo- 
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sition [1851] is insignificant in comparison with that of the 
efforts by which it was carried out, and with the importance 
of its practical results. 

To have seen from afar its effects on the improvement, 
tlie wealth, and the happiness of the people — to have seized 
the fit moment, when, by the right use of the influence of an 
exalted station, it was possible to overcome tlie deeply-rooted 
prejudices of the upper classes — ^to remove the still more 
formidable, because latent, impediments of party — generously 
to have undertaken great responsibility, and with inde- 
fatigable labour jto have endeavoured to make the best out 
of the only materials at hand, — these are endowments of no 
ordinary kind. 

To move in any rank of society an exception to its general 
rules, is a very difficult, and if accompanied by the conscious- 
ness of the situation, a very painful position lo a reflecting 
mind. 

Whatever may be the cause — wliether exalted rank, un- 
bounded wealth, surpassing beauty or unrivalled wit, the 
renown of daring deeds, the magic of a w(jrld-wide fame — to 
all Avitliin those narrow limits the dangers and tlie penalties 
are great. Each exists an isolated spirit ; each unconsciously 
imprisoned within its crystal globe p(‘rceives the colours of 
all external objects modified by those tints impaired to them 
by its o>vn surrounding sphere. No change of view can teach 
it to rectify tliis partial judgment ; throughout its earthward 
course the same undying rainbow attends to the last its 
parent drop. 

Rarely indeed can some deep-searching mind, after long 
comparison, perceive the real colours of those translucent 
shells wliich encompass kindred spirits ; and thus at length 
enable him to achr^jmatise the medium which surrounds his 
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own. To onewho ha9 thus rectified the “colour-blindness” 
of his intellectual vision, how deep the sympathy he feels for 
those still involved in tliat hopeless obscurity from which he 
has himself escaped. None can so justly appreciate that 
sense of loneliness, that solitude of mind, which surrounds un- 
questioned eminence on its lofty throne; — none, therefore, 
can make so large an allowance for its errors; — ^none so 
skilfully assist in guiding its hazardous career.” 
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RECOLLECTIONS OP THE DUKE OP WELLINGTON. 

Official visit to sec the Difference Engine in 1829 — Extract from a letter 
from the late General Sir William Napier — Loss of the troopsliip 
“ Birkenhead” — The Author acconifianies the Duke to the Exhibition of 
1851 — Fixed in the crowd, the Duke plays with a child of two yearn 
old — The late Count jss of Wilton asks a question about the Difference 
Engine — The Author's explanation — The Duke’s remark — Sketch of 
one iKirtion of the Duke’s intellectual character — University Addresses — 
The Duke helps a dumpy fellow to see the Queen — The Author saves 
a Master of Arts from hanging — The Duke an<l the Ninth Bridgewater 
Treatise — The Duke an economist of time — Character of the French 
Marshals. 

My acquaintance witli tlie lato Duke of Wellington com- 
menced in an official visit from himself and Mr. Goiilbum, 
the Chancellor of the Exchequer, to insiicct the drawings 
and works of the Difference Engine No. 1. This was in No- 
vember, 1829. Afterwards I met the Duke in private society 
at the houses of one or two of his intimate friends, and subse- 
quently I was honoured not unfrequently by re(!eiving him 
at my own. During the Exhibition of 1851 I very often 
accompanied him in his examination of the contents of that 
building. I made no notes of any of the conversations, some 
of them highly interesting, which occurred on such occasions, 
because I felt that the habit of recording privately the con- 
versations with our acquaintances was a breach of faith to- 
wanls the individual, and tended to destroy all confidence in 
Bodety. ^ 
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I now perceive, when it is too late, that a rigid adherence 
to that rule has deprived me of the power of relating circum- 
stances of the greatest interest to survivors, and of the highest 
credit to himself. I should not even have adverted to the 
subject in the present work, had I not observed in the fourth 
volume of the life of the late General Sir Charles Napier of 
Scinde a passage which, if not explained, might lead to the 
erroneous inference that I had myself proposed to speak to 
the Duke of Wellington on a certain military subject, 
whereas I only did so at the repeated desire of Sir Charles 
himself. 

The following is a portion of a letter from General Sir 
Charles Nafner to his brother, General Sir William Napier, 
extracted from “ The Life of Sir Charles Napier,” vol. iv., 
p. 347:— 


To General W. Napiek; 1852. 

" May 2nd. 

I MET Babbage at Miss Burdett Coutts. He talked 
“ about the ‘Birkenhead,’ and was very eager, saying, 
“ ‘Cannot you speak to the Duke of Wellington?’ ‘No; 
“ it would seem a criticising of his conduct.* ‘ Well, I, as 
“a civilian, may.’ ‘Yes; and you will do good, for the 
“ Duke alluded to the subject at the Royal Academy dinner 
“ an hour ago.’ Babbage did so at once, asking him to move 
“ in the matter ; and the Duke said he would. I also spoke 
“ to Hardinge, who told me ho had had a mind to allude 
“to it in his speech at the dinner, but feared it might 

“ seem a reflection on the Duke.” 

« « • « « . 

“ I have been told that the Duke is only awaiting an official 
“ despatch from Harry* Smith, or Cathcart, about the ‘ Birken- 
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** head/ to act. This is probable, as being like his cautious 

way, but, to my thinking, not well in this case.” 

The matter referred to arose thus. Several years ago a 
troop-ship, named tlie "Birkenhead,” was wrecked on tlie 
African coast, near the Cape of Good Hope. A very small 
portion only of the troops were saved. According to the tes- 
timony of the survivors, the discipline and order which pre- 
vailed on boar^ up to the final catastrophe was admirable, 
and almost beyond example. If any human means could 
have saved those invaluable lives, such discipline would have 
largely contributed to the result. 

Sharing the general regret at this severe loss, and sympa- 
thising deeply with the feelings of the surviving relatives, it 
occurred to mo that very simple and inexpensive means were 
available, which if employed, would at the least afford a me- 
lancholy consolation to the afflicted relatives, might be re- 
tained with becoming pride in their families, and would 
also add to the respectability of the social position of the 
soldier. 

Observing that military offences punished by a court-martial 
were made public by being read at the hetvdof every regiment, 
I suggested that in certain cases publicity should be given by 
the same means to noble acts of forbearance or of self-devotion. 

In the case of the “ Birkenhead,” in which ship small de- 
tachments of several regiments were lost, I suggested that an 
order should be issued, stating — 

Tlie circumstances under which the loss occurred, and the 
nation's approbation of the conduct of the departed. 

That their names should be read at the head of their re- 
spective regiments. 

That an official letter, signed by the colonel or other proper 
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officer of eacli regiment, describing the nature of the service 
under wliich the loss occurred, and conveying to the nearest 
surviving relative the expression of the high approbation the 
Guveminent entertained of such heroic conduct. 

Such official testimonials would soothe the feelings of many 
a relative, would become objects of just pride amongst the 
relations of the departed, and be handed down as heir-looms 
in many a village circle. 

I montioiKHl these views to several of my acquaintances, 
and the idea seein^id to meet with general approbation. 
I found my military friends fully alive to tlie advantage of 
such a course for the b(»nefit of the service, and also as a con- 
solation to surviving relatives. Amongst others, I pro[*osed 
it to the late General Sir Charles Napier. He highly ap- 
proved of the plan, about which wo had several conversations. 
In one of these I suggested that ho should mention it to the 
Duke of Wellington ; to which Sir Charles replied, ‘‘ No, I 
could not do that : you should tell him yourself.” I Smiled 
at the notion, not thinking that my friend was in earnest . 

A short time after I met Sir Charles Napier at a large 
evening party. -Wo were sitting together on a sofa talking : 
he resumed the jdan I had pro|)osed, sjwke of it with mucli 
approlmtion, and concluded by saying, “ You ought to tell the 
Duke of it” 

I replied that I Imd thought he was only joking when he 
had on a former occasion made the s^iine obsi^rvation. 

<< No, indeed,” said Sir Cliarles ; “ I am korious. The Duke 
will attend to what you say more than to any of us.” 

If you really think so,” I replied, “ I will follow your 
counse^l. I hope.,” I added, “ the Duke may excuse me as a 
civilian for speaking about it, but after such an expression 
of your opinion I feel bound to take that course.” 
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The dbnversation then turned upon other subjects, when 
shortly after the Duke of Wellington ivas announced. 

‘‘There,” observed Sir Charles, “is the Duke, now go 
and talk to him about it.” I promised to do so at a proper 
opportunity. 

After the Duke liad made his bow to the lady of the house, 
and recognised and conversed with many of his friends, I 
threw myself in his way. On the Duke shaking hands with 
me, I remarked that I was particularly glad to meet him, 
•because an idea had occurred to me in which I thought he 
would take an interest. He stepped with me a little out of 
the crowd, and I then stated shortly my views. The Duke paid 
great attention to the subject ; made several remarks upon it ; 
and when we separated, I felt satisfied that lie took a strong 
interest in it. I thought, however, that he had applied the 
idea rather more to the officers, whilst my main object was 
the interests of the privates. 

Much later in the evening I was taking somo refreshment 
in another room, when the Duke entering, saw and rejoined 
me. He reverted to the subject; I observed that though 
officers and privates should have the same official acknow- 
ledgment, yet that the Commander-in-Chief and the Govern- 
ment possessed other more substantial means of benefiting the 
surviving relatives of the officers than of the privates. We 
had some further conversation about it, and I then felt quite 
satisfied that he both understood and approved of it 

I rather think the Duke of Wellington moved in the House 
of Lords for. certain papers, on which he intended to found 
some measure of the kind ; but his death, shortly after, put 
an end to the question. 

During the year 1851 I very frequently accompanied the 
Duke of Wellington to the Exhibition, or met him there by 

N 
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appointment at the crystal fountain. Sometimes onfe or two 
of his particular friends, usually ladies, were invited to join 
the party. 

On the first occasion I spoke to one of the attending police, 
simply for the purpose of facilitating our passage if we should 
get into a great crowd, which, of course, did occasionally 
haj>pen. In these cases the policeman a little preceded us, 
and it was very interesting to observe the sudden changes in 
the countenances of tlmso whom the constable gently touched 
in order to accelerate our piissoge. On the first slight pressure 
of the policenuin’s hand upon the arm of John Bull, he looked 
round >\itli indignation : but when the poli(‘eraan quietly 
asked him to be so good as to allow the Duke of Wellington 
to pass, tlie miiscdes of John Buirs countenance relaxed into 
a grateful smile : he immediately made way, and in several 
cases thanked the ofticer for giving him an opportunity of 
seeing the Duke. During the most crowded of those days we 
at one period beearao entirely blo<»ked up aiid stationary for 
upwards of ten minutes. Our intelligent companion was 
Iiimself wedged in, at a short distance from us. Just in front 
of us stood a woman with a child in her arms of about two 
years old, who was leaning over its mother’s shoulder. 

Tlie Duke began to play with the infant, pretending to 
touch its ear with his finger, and then to touch its nose. 
The mother was gratified, — ^the child was charmed. At last 
the crowd almost suddenly broke up, and we went on. After 
wo had advanced about a dozen paces I said to the Duke of 
Wellington, “I must step back to speak to the mother of 
your young friend.” I then asked her if she knew the gentle- 
man who had be<m playing with her child for the last ten 
minutes : she said No, Sir.” I told her it was the Duke of 
Wellington. Her surprise and delight were equally great. 
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1 desired her to tell her boy when he grew up that, when 
an infant, the Duke of Wellington had played with him. I 
then returned and told the Duke the object of my mission. 
His approbation was indicated by a happy smile. 

One morning the Duke of Wellington called in Dorset 
Street with the late Countess of Wilton, to whom ho wished 
me to show the Difference Engine. Its homo was at that 
period in my drawing-room. We sat round it whilst I ex- 
plained its mode of action, and made it calculate some small 
Table of numbers. 

When I had concluded my explanation, Lady Wilton, ad- 
dressing me, said, ‘‘ Now, Mr. Babbage, can you tell me what 
was your greatest difficulty in contriving this machine ?** I 
had never previously asked myself that question ; but I knew 
the nature of it well 

It arose not from the difficulty of contriving mechanism to 
execute each individual movement, for I liad contrived very 
many different modes of executing each : but it really arose 
from the almost innumerable comhinatiom amongst all these 
contrivances — a number so vast, that no human mind could 
examine them all. ^ 

It instantly occurred to mo that a similay difficulty must . 
present itself to a general commanding a vast army, when 
about to engage in a conflict with another army of equal or of 
greater amount. I therefore thought it must have been felt 
by the Duke of Wellington, and I determined to make a 
kind of psychological experiment upon him. 

Carefully abstaining from any military term, I commenced 
my explanation to Lady Wilton. I soon i)erceived by his 
countenance that the Duke was already in imagination again 
in Spain. I then went on boldly with the explanation of my 

N 2 
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own mechanical difficulty ; and when I had concluded, the 
Duke turned to Lady Wilton and said, I know that diffi- 
culty well.’* 

The success of this experiment induced me in a subsequent 
publication ♦ to give an analysis of one portion of the Duke 
of Wellington’s intellectual character, although I made no 
mention of his name. Many of his admirers, however, per- 
ceived at once the truth of those views, and recognised the 
justice of their application. I therefore place them before my 
readers in the following extract from the work referred to : — 

“ It is now felt and admitted, that it is the civil capacity of 
the great commander which prepares the way for liis military 
triumphs ; tliat his knowledge of human nature enables him 
to select the fittest agents, and to place them in the situations 
best adapted to their powers ; that his intimate acquaintance 
with all tlie accessories which contribute 4o the health and 
comfort of his troops, enables him to sustain their moral and 
physical energy. It has been seen that he must have studied 
and properly estimated the character of his foes as well ^ of 
his allies, and have made himself acquainted with the per- 
sonal character of tlie chiefs of both ; and still further, that 
ho must-have scrutinized tjie secret motives which regulated 
their respective governments. 

‘*When directly engaged in the operations of contending 
armies occupying a wide extent of country, he must be able, 
with rapid glance, to ascertain the force it is possible to con- 
centrate upon each of many points in any given time, and the 
greater or less chance of failing in the attempt He must 
alao be able to foresee, with something more than conjecture, 
what amount of tlie enemy’s force can be brought to the same 
spot in the same and in different times. With these elements 
♦ •• The Bzporition of 1852; * 2nd edition, p. 222. 
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he must imdertake one of the most difScult of mental tasks, 
that df classifying and grouping the ixmumerable combina- 
tions to which either party may have recourse for purposes of 

attack or defence. Out of the multitude of such combina- 

• 

tioQS, wliich might baffle by their simple enumeration the 
strongest meidory^ throwing aside the less important, he must 
be able to discover, to fix liis attention, and iS act upon the 
most favourable. Finally, when the course thus selected 
having been pursued, and perhaps partially carried out, is 
found to be entirely deranged by one of those many chances 
inseparable from such operations, then, in the midst of action, 
he must be able suddenly to organise a different system of 
operations, new to all other minds, yet possibly, although 
unconsciously, anticipated by liis own. 

The genius that can meet and overcome such difficulties 
must be intellectual, and would, under different circumstances, 
have been distinguished in many a different career. 

‘‘ Nor even would it be very surprising that such a com- 
mander, estimating justly the extent of his own powers, and 
conscious of having planned the best combinations of which 
his mind is capable, should, having issued his orders, calmly 
lie down on the eve of the approaching conflict, and find in 
sleep that bodily restoration so indis|)eusable to the full exer- 
cise of liis faculties in the mighty struggle about to ensue.” 

Soon after the Queen came to the throne, the two Univer- 
sities presented addresses to her Majesty. I accompanied that 
of Cambridge. The deputation was very numerous, and much 
unseemly pushing took place. I recollect a very short dumpy 
fellow pushing much more energetically than any other, for 
whom I made way, as I retired from the strife in which I 
was unwillingly involved. * He not only pushed, but was con- 
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tmnally jumping up like a parched pea in a heated fiying- 
pan : his object being to get a glimpse of her Majesty, atfd the 
effect accomplished being to aUght on the toes or graze the 
heels of his colleagues. 

I retired into a window close to the end of the position 
occupied by the gentlemen-at-arms. The Duke of Wel- 
lington, who hhd a short time before, as Chancellor of the 
yniversity of Oxford, presented the address of that body, still 
remained in the state apartments. He joined me in the 
recess of the window, and wo entered into conversation. 

After a time the little dumpy fellow, who had been regu- 
larly turned out of the crowd for his pushing, came up to us, 
and, mistaking the Duke of Wellington for a beef-eater or 
some palace attendant, complained, almost in tears, that he 
wanted to see the* Queen, and that they had pushed liim out, 
and that ho had not been able to see the Queen. 

The Duke very good-naturedly said he would take him to 
a plaoo whore he could see her Majesty without being pushed 
about Accordingly, the Duke led liim behind the gentle- 
mon-at-arras to a situation in which the little man’s wish was 
gratified, and then returned with him to the window, and 
resiuned the conversation. 

On another occasion the University of Cambridge presented 
an address to the Queen at Buckingham Palace, The crowd 
was very great On descending one of the flights of stairs, 
a short Master of Arts was imluckily caught by the string of 
his gown hooking itself upon one of the large door-handles. 
He was carried ofl’ liis legs by the advancing rush. To bring 
back the pendant Master of Arts a single inch was impossible 
fipom the pressure onwards. So whilst two or three of his 
colleagues with difficulty supported him, I took out my pen- 
knife and cut tlie imprisoning ribbon. 
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When I publidbied the "Ninth Bridgewater Treatise/’ I 
sent my servant to Apsley House with a presentation copy 
for the Duke of Wellington, The next morning at breakfast 
my servant informed me that the porter absolutely refused 
to take it in, although he stated from whom it came. 

I remarked to my brother-in-law, who was staying with me, 
that it was a very odd circumstance, and inquired what was 
to be done. He replied, " Wlien a man refuses to receive a 
parcel, nothing more can be done.” I then observed, that if 
any other person than the Duke hsA done so, I should have 
taken no further step ; but, I added, that I know his charac- 
ter so well, that I was confident there was really a good and 
BuflScient reason, although I could not conjecture its nature. 

After breakfast I wrote a short note to the Duke, mention- 
ing the circumstance, taking for giuntod that it arose entirely 
from some misconception of his orders. I then requested 
him not to take the trouble of writing to mo to explain it ; 
but added that I would send the volume to Apsley House on 
the following morning, when, I had no doubt, the mistaken 
interpretation of his orders would have been rectified. 

About three o’clock the same day a servant of the Duke’s 
brought me a note, inquiring if there were any answer to 
take back. The Duke stated in his note that letters, books, 
parcels, maps, and even merchandise, were continually sent 
to him for the purpose of being forwarded to all parts of the 
world. This, he observed, threw upon his house-steward so 
great a responsibility, that he had been compelled to give 
directions that no parcel should be received at Apsley House 
without a vrritten order with his signature, like that which he 
now enclosed. • As the Duke’s servant was waiting, I gave 
him the booli^ which he took back, and 1 retained the slip of 
paper for any other similar occasion. 
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The Duke waa habitually an economist of time. One day I 
was going homeward in a cab to dress for a dinner engagement, 
when I thought I observed him riding down St. James’s Street 
towards the House of Lords. On reaching the house of the 
friend with whom I was to dine, I found that the Duke of 
Wellington was expected at dinner. He arrived punctually. 
In the course of the evening I took an opportunity of asking 
him whether I was mistaken in supposing I had seen him a 
short time before dinner riding down St. James’s Street. I 
then expressed my 8ur[)rise at the rapidity of his movements 
in getting back to Apsloy House in time to dress and be 
punctual to his engagement. Ho said, “ No, I did not do 
that ; I Inul ordered my carriage to meet mo at the House of 
liords, and 1 changed my dress whilst it was bringing me 
here.” 

The most interesting conversations generally occurred when 
only a few of his intimate friends met together. 

On one of these occasions, at a very small dinner-party, 
the characters of the French marshals became the subject of 
conversation. The Duke, being appealed to, pointed out 
freely their various qualities, and assigned to each his peculiar 
excellence. 

One question, the most highly interesting of all, naturally 
presented itself to our minds. I was speculating how I could, 
without impropriety, suggest it, when, to my great relief, one 
of the party, addressing the Duke, said — 

** Well, sir, how was it that, with such various great quali- 
ties, you licked them all, one after another ?” 

The Duke was evidently taken by surprise. He paused 
' for a moment or two, and then said — 

“Well, I don’t know exactly how it was; but I think that 
if any unexpected circumstance occurred in the midst of a 
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battle, which deranged its whole plan, I could perhaps 
organize another plan more quickly than most of them.” 

This strongly confirms the view of the Duke of Welling- 
ton’s character given in the preceding pages. After examining 
all the more important combinations which might be made 
for the conflict, and having selected those which appeared 
the. best, it is quite natural, if any accident deranged the 
original plan, that he should perceive, more quickly than 
another commander, one amongst the many plans previously 
rejected which was immediately applieable to the new and 
unexpected circumstances. 
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In 182 {), one of the secretaryships of the Eoyal Society 
became vacant. Ur. Wollaston and several others of the 
leading members of the Society and of the Council wished 
tliat I should be appointed. This would have been the more 
agrmible to me, because my early friend Ilerschel was at 
tlmt time tho senior Sfccretary. 

Tliis arrangement was agreed to by Sir H, Davy, and I left 
town with tho full assurance that I was to have the appoint- 
ment, In the mean time Sir H. Davy summoned a Council 
at an unusual hour — eight o’clock in the evening — ^for a 
■ special purpose, namely, some arrangement about the Trea- 
surer's accounts. 

After tho business relating to the Treasurer was got through, 
U. Davy observed that. there was a secretaryship vacant 
and he proposed to fill it up. ’ 

Dr. Wollaston then ashed Sir Humphry Davy if- he 
daimed the nomination as a right of the President, to wliich 
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Sir H. Dayy replied that he did, and then nominated 
Mr. Children. The President, as president, has no such right ; 
and even if he had possessed it, he had promised Mr. Her- 
schel that I should be his colleague. There were upright 
and eminent men on that council ; yet no one of them had 
the moral courage to oppose the President’s dictation, or after- 
wards to set it aside on the ground of its irregularity. 

A few years after, whilst I was on a visit at Wimbledon 
Park, Dr. and Mrs. Somerville came down to spend the day. 
Dr. Somerville mentioned a very pleasant dinner he had had 
with the late Mr. John Murray of Albemarle Street, and also 
a conversation relating to my book ‘‘On the Decline of 
Science in England.” Mr. Murray felt hurt at a remark I 
had made on himself (page 107) whilst criticizing a then 
unexplained job of Sir Humphry Davy’s. Dr. Somerville 
assured Mr. Murray that he knew me intimately, and that if 
I were convinced that I had done him an injustice, nobody 
would be more ready to repair it. A few days after, Mr. 
Murray put into Dr. Somerville’s hands papers explaining the 
whole of the transaction. Those papers were now transferred 
to me. On examining them I found ample proof of what 
I had always suspected. The observation I had made which 
pained Mr. Murray fell to the ground as soon as the real 
facts were known, and I offered to retract it in any suitable 
manner. One plan I proposed was to print a supplemental 
page, and have it bound up with all the remaining copies of 
the “Decline of Science.” 

Mr. Murray was satisfied with my explanation, but did not 
wish me to take the course 1 proposed, at least, not at that 
time. Various objections may have presented themselves to 
his mind, but the affair was adjourned with the understanding 
that at some future time 1 should explain the real state of 
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the facts which had led to this misinterpretation of Mr. 
Murray’s conduct. 

The true history of the affair was this : Being on the 
Council of the Eoyal Society in 1827, I observed in our 
accoimts a charge of 381t 5s. as paid to Mr. Murray for 500 
copies of Sir Humphry Davy’s Discourses. 

I asked publicly at the Council for an explanation of this 
item. The answer given by Dr. Young and others was — 

“ That the Council had agreed to purchase these volumes 
at that price, in order to induce Mr. Murray to print the 
President’s speeches.” 

To this I replied that such an explanation was entirely 
inadmissible. I then showed that even allowing a very high 
price for composing, printing, and paper, if the Council had 
wished to print 500 copies of those Discourses they could 
have done it themselves for 150L at the outside. I could not 
extract a single word to elucidate this mystery, about which, 
however, I had my own ideas. 

It appeared by the papers put into my hands that Sir 
Humphry Davy had applied to Mr. Murray, and had sold him 
the copyright of tlie Discourses for 500 guineas, one of the 
conditions being that the Eoyal Society should purchase of 
lum 500 copies at the traile price. 

Mr. Murray paid Sir H. Davy the 500 guineas in three 
bills at six, twelve, and eighteen months. These bills passed 
through Drummond’s (Sir H. Davy’s banker), and I have 
liad them in my own hands for examination. 

Thus it appears that Mr. Murray treated the whole affair 
as a matter of business, and acted in tliis purchase in Ids 
usual liberal manner. I have had in my hand a statement 
of the winding-up of that account copied from Mr. Murray’s 
books, and I find that he was a considerable loser by hity pur- 
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chase. Sir H. Davy, on the other hand, contrived to transfer 
between three and four hundred pounds from the funds of the 
Koyal Society into his own pocket* 

It was my determination to have called for an explanation 
of this affair at the election of our President and officers at 
our anniversary on the 30th November if Sir H. Davy had 
been again proposed as President in 1827. 

The Thaumalrope. 

One day Herschel, sitting with me after dinner, amusing 
himself by spinning a pear upon the table, suddenly asked 
whether I could show him the two sides of a sliilling at the 
same moment. 

I took out of my pocket a shilling, and holding it up before 
the looking-glass, pointed out mtf method. No,” said my 
friend, that won’t do then spinning my shilling upon the 
table, he pointed out his method of seeing both sides at 
once. The next day I mentioned the anecdote to the late 
Dr. Fitton, who a few days after brought nae a beautiful illus- 
tration of the principle. It consisted of a round disc of card 
suspended ^between the two pieces of sewing-silk. These 
threads being held between the finger and thumb of each 
hand, were then made to turn quickly, when the disc of card, 
of course, revolved also. 

Upon one side of this disc of card wds painted a bird ; upon 
the other side, an empty bird-cage. On turning the thread 
rapidly, the bird appeared to have got inside the cage. We 
soon made numerous applications, as a rat on one side and a 
trap upon the other, &c. It was shown to Captain Kater, 
Dr. Wollaston, and many of our friends, and was, after the 
lapse of a ihort time, forgotten. 

* See ** Decline of Science in England/* p. 105. Svo. 1830. 
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Some months after, during diimer at the Boyal Society 
Club, Sir Joseph Banks being in the chair, I heard Mr. 
Barrow, then Secretary to the Admiralty, talking very loudly 
about a wonderful invention of Dr. Paris, the object of which 
I could not quite understand. It was called the thaumatrope, 
and was said to be sold at the Boyal Institution, in Albermarle- 
strect. Suspecting that it had some connection with our 
unnamed toy, I went the next morning and purchased, for 
seven shillings and sixpence, a thaumatrope, which I after- 
wards sent down to Slough to the late Lady Herschel. It 
was precisely the thing which her son and Dr. Fitton bad 
contributed to invent, which amused all their friends for a 
time and haJ then been forgotten. There was however one 
additional tliaumatrope made afterwards. It consisted of the 
usual disc of paper. On one side was represented a thauma- 
tropo (the design upon it being a penny-piece) with the motto, 
“ Ilow to turn a penny.” 

On the other side was a gentleman in black, with his 
hands held out in the act of spinning a thaumatroj)e, the 
motto being, “ A now trick from Paris.” 

After my contest for Finsbury was decided, Mr.^logers the 
banker, and the brother of the |)oet, who had been one of mj 
warmest supporters, proposed accompanying me to the hiis- 
tings at tlte declaration of the poll. He had also invited a 
party of some of the most influential electors of his district to 
dine witli him in the course of the week, in order tliat they 
might meet me, and consider about measures for supporting 
me at the nmet opportunity. 

On a cold drizzling rainy day in November the final state 
of the poll WHS declared. Mr. Bogers took me in his carriage 
to the hustings, and caught a cold, which seemed’at first un- 
important. On Ae day of the dinner, when we met at 
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Mr. Rogers’s, who resided at Islington, he was unable to leave 
his bed. Miss Rogers, his sister, who lived with him, and his 
brother the poet> received us, quite unconscious of the dan- 
gerous condition of their relative, who flied the next day. 

Thus commenced a friendship with both of my much-valued 
friends which remained unruffled by the slightest wave until 
their lamented loss. Miss Rogers removed to a house in the 
Regent’s Park, in which the paintings by modem artists col- 
lected by her elder brother, and increased by her own* judicious 
taste, were arranged. The society at that house comprised 
all that was most eminent in literature and in art. The ad- 
journment after her breakfasts to the delightful verandah 
overlooking the Park still clings to my fading memory, and 
the voices of her poet brother, of Jeffrey, and of Sidney 
Smith still survive in the vivid impressions of their wisdom 
and their wit. 

I do not think the genuine kindness of the poet’s character 
was sufficiently appreciated. I occasionally walked home with 
him from parties during the first years of our acquaintance. 
In later years, when his bodily strength began to fail, I always 
accompanied him, though sometimes not without a little con- 
test. 

I have frequently walked with him from his sister’s house, 
in the Regent’s Park,* to liis own in St. James’s Place, and he 
has sometimes insisted upon returning part of the way home 
with me. 

On one of those occasions we were crossing a street near 
Cavendish Square : a cart coming rapidly round the comer, I 
almost dragged him over. ' As soon as we were safe, the poet 
said, very much as a child would, There, now, that was all 
your fault ; you would come with me, and so I was nearly 
run over.” However, I found less and less resistance to my 
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.accompanying hiin« and only regretted that I could not be 
conidantly at his side on those occasions. 

Soon after the publication of the Economy of Manufacr 
tures,” Mr. Rogers told me that he had met one evening, at a 
very fashionable party, a young dandy, with whom he had had 
some conversation. The poet had asked him whether he had 
read that work. To this his reply was, Yes : it is a very nice 
book — just the kind of book that anybody could have written.” 

One day, when I was in great favour with the poet, we 
were talking about the preservation of health. He told me 
he would teach me how to live for ever ; for which I thanked 
him in a compliment after his own style, rather than in mine. 
I answered, ‘‘Only embalm me in your poetry, and it is 
done.” Ml*. Rogers invited me to breakfast lyith him the 
next morning, when he would communicate the receipt. We 
wore alone, and I enjoyed a very entertaining breakfast. The 
receipt consisted mainly of cold ablutions and the frequent 
use of the flesh brush. Mr. Rogers himself used the latter to 
a moderate extent regularly, tliree times every day — before 
he dressed himself, when he dressed for dinner, and before he 
got into bed. About six or eight strokes of the flesh-brush 
completed each operation.. We tlien adjourned to a shop, 
where I purchased a couple of the proper brashes, which I 
used for several years, and still use occasionally, with, I be- 
lieve, considerable advantage. 

Once, at Mr. Rogers’s table, I was talking with one of his 
guests about the speed \rith which some authors composed, 
and tho slowness of others. I then tuinod to our host, and, 
much to his surprise, inquired how many lines a-day j)n the 
average a poet usually wrote. My friend, when his astonish- 
ment had a little subsided, very good-naturedly gave us the 
result of his own experience. Ho said that he had never written 
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more than four^ lines of verse in any one day of his life. 
This I can easily understand ; for Mr. Rogers* taste was the 
most fastidious, as well as the most just, I ever met with. 
Another circumstance also, I think, contributed to this slow- 
ness of composition. * 

An author may adopt either of two modes of composing. 
He may write off tlie whole of his work roughly, so as to get 
upon paper the plan and general outline, without attending at 
all to the language . He may afterwards study minutely every 
clause of each sentence, and then every word of each clause. 

Or the author may finish and polish each sentence as soon 
as it is written. 

This latter process was, I think, employed by Mr. Rogers, 
at least in his poetry. 

He then told us that Southey composed with much greater 
rapidity than himself, as well in poetry as in prose. Of tlie 
latter Southey frequently wrote a great many pages before 
breakfast. 

Once, at a large dinner party, Mr. Rogers was 8j)oaking of 
an inconvenience arising from the custom, then commencing, 
of having windows formed of one large sheet of plate-glass. 
He said that a short time ago he sat at dinner with his back 
to one of these single panes of plate-glass : it appeared to 
him that the window was wide open, and such was- the force 
of imagination, that he actually caught cold. 

It so happened tliat I was sitting just opposite to the poet. 
Hearing this remark, I immediately said, “ Dear me, how odd 
*^it is, Mr. Rogers, that you and I should make such a very 
" different use of the feculty of imagination. When I go to 
** the house of a friend in the country, and unexpectedly re- 

• I am not quite certain that the number was four ; but I arn absolutely 
certain that it was either four or six. 


O 
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“ main for the night, having no night-cap, I should naturally 
“ catch cfdd. But by tying a bit of pack-thread tightly round 
“ my licatl, I go to sleep imagining that I have a night-cap on ; 
“ consequently I catch no cold at all.” This sally produced 
much aiDiisemeftt in all around, who supposed I had impro- 
vised it ; but, odd as it may appear, it is a practice I have 
often resorted to. Mr. Rogers, who knew full well the respect 
and regard I had for him, saw at once that I was relating a 
simple fact, and joined cordially in the merriment it excited. 

In the latter part of Mr. Rogers’s life, when, being unable 
to walkj ho was driven in his carriage round the Regent’s 
Park, ho frequently called at my door, and, when I was able, 
I often accompanied him in his drive. On some one of these 
occasions, when I was unable to accompany him, I put into liis 
hands a ixircel of proof-sheets of a work I was then writing, 
thinking they might amuso him during his drive, and that I 
might profit by his criticism. Some years before, I had con- 
sulted him about a novel I had proposed to write solely for 
the pnri)oso of making money to assist me in completing the 
Analytical hingino. I breakfasted alone with the poet, who 
entered tully into the subject. I proposed to give up a 
twelvemonth to writing the novel, but I determined not to 
commence it unless I saw pretty clearly that I could make 
about 5,000/. by the sacrifice of my time. The novel was to 
have been in three volumes, and there would probably have 
Ikwu reprints of another work in two volumes. Both of these 
works would have had graphic iUustrations. The poet gave 
me much information on all the subjects connected with the 
plan, and amongst other things, observed that when he pub- 
lishejl his beautifully illustrated work on Italy, that he had 

ptiid 9,000/. out of his own pocket before he received any 
return for that work. 
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My first visit to Paris wtis made in company with my friend 
John llcrschel. On reaching Abbeville, we wanted breakfast, 
and I undertook to order it. Each of ns nsnally required a 
couple of eggs. I preferred having mine moderately boiled, 
but my friend required his to be boiled quite hard. Having 
explained this matter to the waiter, I concluded by instruct- 
ing him that each of us required two eggs thus cooked, 
concluding my order with the words, “ i)our cliacun deux.” 

The gar^joii ran along the passage half way to winds the 
kitchen, and then called out in his loudest tone — 

II faut faire bouillir cinquantc-deux oeufs pour Messieurs 
les Anglais.” I burst into such a fit of uncontrollable laugJitcr 
at this absurd misunderstanding of chacun deux, for cinqtuinie- 
deux, that it was some time before I could explain it to 
Herschel, and but for his running into the kitffdien to countcr- 

o 2 
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mand it, the half hundred of eggs would have assuredly been 
simmering over the fire. 

A few days after our arrival in Paris, we dined with 
Laplace, where wo met a large party, most of whom were 
members of the Iiistitut. The story had already arrived at 
at Paris, having rapidly passed through several editions. 

To my great amusement, one of the party told the company 
that, a few days before, two young Englishman being at 
Abbeville, had ordered fifty-two eggs to be boiled for their 
breakfast, and that they ate up every one of them, as well as 
a largo pio which was put before thorn. 

My next neighbour at dinner asked me if I thought it 
probable. I replied, that there was no absurdity a young 
Englishman would not occasionally commit. 

One morning J lorschel and I called on Laplace, who spoke 
to us of various English works on mathematical subjects. 
Amongst others, ho mentioned with approbation, ‘‘ Un ouvrago 
do vous deux.” Wo were both quite at a loss to know to what 
work he refon'od. Herschel and I had not written any joint 
work, although we had togetber translated tho work of La- 
croix. The volume of tho “ Memoirs of the Analytical 
Society,” though really our joint production, was not known 
to be such, and it was also clear that Laplace did not refer 
to that work. Perct'iving that we did not recognise the name 
of the author to whom ho referred, Laplace varied the pro- 
nunciation by calling lam vom deux ; the first w'ord being pro- 
nounced as the French wort! “ vous,” and tho second as the 
English wonl ** deuce.” 

Upon further explanation, it turned out that Laplace meant 
to six‘4%k of a work published by Wixxlhouso, whose name 
is in the pnmunciation of the French so very like vous 
deux. 
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Poisson, Fourier, and Biot were amongst my earliest friends 
in Paris. Fourier, then Secretary of the Institute, had ac- 
companied the first Napoleon in his expedition to Egypt. 
His profound acquaintance with analysis remains recorded 
in his works. His unaffected and genial manner, the vast 
extent of his acquirements, and his admirable taste conspi- 
cuous even in the apartments he inhabited, were most felt by 
those who were honoured by his friendship. 

With M. Biot I became acquainted in early life ; he was 
then surrounded by a happy family. In my occasional visits 
to Paris I never omitted an opportunity of paying my respects 
to him: when deprived of those supports and advanced in 
life, ho still earnestly occupied himself in carrying out the 
investigations of his earlier years. 

His son, M. Biot, a jnofound oriental scholar, who did mo 
the honour of translating ‘ The Economy of Manufactures/ 
died many years before his father. 

In one of my visits to Paris, at a period when beards had 
become fashionable amongst a certain class of my countrymen, 
I met Biot. After our first greeting, looking mo full in the 
face, he said, My dear friend, you are the best shaved man 
in Europe.” 

At a later period I took with me to Paris the complete 
drawings of Difference Engine No. 2. As soon as I had hung 
them up roimd my own apartments to explain tliem to my 
friends I went to the College de France, where M. Biot 
resided. I mentioned to him the fact, and said that if it was a 
subject in which he was interested, and had leisure to look at 
these drawings, I should have great pleasure in bringing them 
to him, and giving him any explanation that he might desire* 
I told him, however, that I was fully aware how much the 
time of every man who really adds to science must be oc- 
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ctipied, and that I mode this proposal ratlier to satisfy my 
own mind that I had not neglected one of my oldest friends 
than in tlie expectation that he had time for the examination 
of this new subject. 

Tlie answer of my friend was remarkable. After thanking 
mo in the warmest terms for this mark of friendship, he ex- 
plained to mo that tlie effect of age upon his own mind was 
to rend(*r the pursuit of any new inquiry a matter of slow 
and iminful effort ; but that in following out the studies of 
his youth he was not so much impeded. He added that in 
those subjects he could still study with satisfaction, and even 
make advances in them^ assisted in the working out of his 
views exiierimentally by the aid of his younger friends. 

I was much gratified by this unreserved expression of the 
state of the case, and I am sure those younger men who so 
kindly assisted the aged philosoplier will be glad to know 
that their assistance was duly appreciated. 

'riie last time during M. Biot’s life that I visited Paris I 
went, as usual, to the College de France. I inquired of the 
servant who oponp<l tlie door after the state of M. Biot’s 
health, which was admitted to be feeble. I then asked 
whether he was well enough to see an old friend. Biot him- 
K(df had heanl the latter part of this conversation. Coming 
into the passage he seized my hand and said “ ]\Iy dear friend, 
I would see you even if I were dying.” 

Alexander Humboldt, 

One of the most ivmarkable characteristics of Humboldt’s 
mind was, that he not merely loved and pursued science for 
its own sake, but that he derived pleasure from assisting with 
liis information and advice any other inquirer, however hum- 
ble, who might need it. 
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Itt one of my visits to Paris, Humboldt was sitting with me 
when a friend of mine, an English elergyman, who had just 
arrived in Paris, and had only two days to spare for it, called 
upon me to ask my assistance about getting access to certain 
MSS. Putting into Humboldt’s hand a tract lying on my 
table, I asked him to excuse me for a few minutes whilst I 
gave what advice I could to my countryman. 

My friend told me that he wanted to examine a MS., which 
he was informed was in a certain library in a certain street 
in Paris : that he knew nobody in the city to help him in his 
mission. 

Humboldt having heard this statement, came over to us 
and said, “ If you will introduce me to your friend, I can put 
him in the way of seeing the MSS. he is in search of.” Ho 
then explained that the MSS. had been removed to another 
library in Paris, and proposed to give my friend a note of in- 
troduction to the librarian, and mentioned other MSS. and 
other libraries in which ho would find information upon the 
same subject. 

Many years after, being at Vienna, I heard that Humboldt 
was at Tbplitz, a circumstance which induced me to visit that 
town. On my arrival I found he had left it a few days before 
on his return to Berlin. In the course of a few days, I 
followed him to that city, and having arrived in the middle of 
the day, I took apartments in the Linden Walk, and got all 
my travelling apparatus in order; I then went out to call 
on Humboldt. Finding that he hivd gone to dine with his 
brother William, who resided at a short distance from Berlin, 

I therefore merely left my card. 

The next morning at seven o’clock, before I was out of bed, 
I received a very kind note from Humboldt, to ask me td 
breakfast with him at nine. In a postscript he added, What 
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are the moving molecules of Kobcrt Brown ?” These atoms 
of' dead matter in rapid motion, when examined under the 
microscope, were then exciting great attention amongst phi- 
logoph(.»r8. 

I met at breakfast several of Humboldt s friends, with 
whose names and reputation I was w^ell acquainted. 

Humboldt himself expressed great pleasure that I should 
have visited Berlin to attend the great meeting of German 
philosophers, who in a few weeks were going to assemble in 
that capital. I assured him that I was quite unaware of the 
intended meeting, and had dii-ected my steps to Berlin merely 
to enjoy the pleasure of his society. I soon perceived that 
this meeting of philosopliers on a very large scale, supported 
by tlio King and by all the science of Germany, might itself 
have a powerful iniluence Uix>n the future progress of human 
knowledge. Amongst my companions at the breakfast-table 
were Derichlot and Magnus. In the course of the morning 
Ilumholdt ineulioned to mo that his own duties required his 
attendance on the King every day at three o'clock, and 
having also in his hands the organization of the great 
meeting of philosophers, it would not bo in his power to 
a('coinpany me as much as ho wished in seeing the various 
institutions in Berlin, lie said that, under these circum- 
stixnces, ho had asked his two young friends, Derichlet and 
Magnus, to supply his place. During many weeks -of my 
residence in Berlin, I felt the daily advantage of this thought- 
ful kindness of IIuml)oldt. Accompanied by one or other, 
and frequently by both, of my young friends, I saw every- 
thing to the best advantage, and derived an amount of in- 
formation and instruction wliich under less favourable circum- 
dtances it would have been impossible to have obtained. 

The next moniing, I again breakfasted with Humboldt. 
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On the previous day I liad mentioned that I was making a 
collection of the signs employed in map-making. I now met 
Von Buch and General Buhl, both of whom were profoundly 
acquainted with that subject. I had searched in vain for any 
specimen of a map shaded upon the principle of lines of 
equal elevation. Von Buch the next* morning gave me an 
engraving of a small map upon that principle, which was, I 
believe, at that time the only one existing. 

After breakfast we went into Humboldt's study to look at 
something he wished to show us. In turning over his papers, 
which, like my own, were lying apparently in great disorder 
upon the table, he picked up the cover of a letter on which 
was written a number of names in different parallel columns. 
“ That,” ho observed incidentally, ‘‘ is for you.” After he had 
sliown us the object of our visit to his sanctum, he reverted to 
the envelop which he jmt into my 1 lands, exjilaining that ho 
had grouped rouglily together for iny use all the remarkable 
men then in lierlin, and several of those wdio were expected. 

These he had arranged in classes : — ^Men of science, men of 
letters, sculptors, painters, and artists generally, instrument- 
makers, &c. This list I found very convenient for reference. 

When the time of the great meeting approached, it became 
necessary to prepare the arrangements for the convenience of 
the assembled science of Europe. One of the first things, of 
course, was the important question, how they were to dine? 
A committee was therefore appointed to make experiment by 
dining successively at each of the three or four hotels com- 
peting for the honour of providing a table d'hote for the 
savans. 

Humboldt put me on that committee, remarking, that an 
Englishman always appreciates a good dinner. The com- 
mittee i^erformed .their agreeable dutf in a manner quite 
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satisfactory to themselves, and I hope, also, to the digestions 
of the Naturforschers. 

During the meeting much gaiety was going on at Berlin. 
One evening previous to our parties, I was walking in the 
Linden Walk with Humboldt, discussing the singularities of 
several of our learned acquaintance. My companion made 
many acute and very amusing remarks ; some of these were 
a little caustic, but not one was ill-natured. I had contributed 
a very small and much less brilliant share to this conversa- 
tion, wlien the clo(rk striking, warned us that the hour for our 
visits luul arrived. I never shall forget tlie expression of 
archness which lightened up Humboldt’s countenance when 
shaking my hand he said, in English, My dear friend, 1 
think it may be as well that we should not speak of each 
other until we meet again.” Wo then each kept our re- 
Hpeedive engagements, and met again at the most recherche 
of all, a concert at Mendelssohn’s. 


Of the Buonaparte Family, 

From my father’s house on the coast, near Teignmouth, we 
could, with a telescope, see every ship wliich entered Torbay. 
When the “ Bollerophon ” anchored, the nows was rapidly 
spnwl that NajH)leen was on botvrd. On hearing the rumour, 
I put a small telescope into my |X)cket, and, mounting my 
horse, rode over to Torbay, A crowd of boats surrounded the 
ship, tlien six miles distant ; but, by the aid of my glass, I 
saw upon the quarter-deck that extraordinary man, with many 
memlHjrs of whose family I subsequently became acquainted. 
Of those who are no more I may without impropriety say a 
few words. 

My iirst acquaintance with several branches of the family 
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of Napoleon Buonaparte arose under the following circum- 
stances : — 

Wlien his elder brother Lucien, to avoid the necessity of 
accepting a kingdom, fled from his imperial brother, and took 
refuge in England, his position was either not well under- 
stood, or, perhaps, was entirely mistaken. Lucien seems to 
have been looked upon with suspicion by our Government, 
•and was placed in the middle of England under a species of 
espionage. 

Political parties then ran high, and he did not meet with 
those attentions which his varied and highly-cultivated tastes, 
especially in the fine arts, entitled him to receive, as a stranger 
in a foreign land. 

A family connection of mine, residing in Worcestershire, 
was in the habit of visiting Lucien Buonaparte. Thus, in 
my occasional visits to my brother-in-law's place, I became 
acquainted with the Prince of Canino. In after -years, 
when ho occasionally visited London, 1 had generally the 
pleasure of seeing him. 

In 1828 I met at Borne the eldest sou of Lucien, who intro- 
duced me to his sisters, Lady Dudley Stuart and the Prin- 
cess Gabrielli. 

In the Same year I became acquainted, at Bologna, with 
the Princess d’Ercolano, another daughter of Lucien, whom I 
afterwards met at Florence, at the palace of her uncle Louis, 
the former king of Holland. During a residence of several 
months in that city I was a frequent guest at the family table 
of the Compte St. Leu. One of his sons had married the 
Princess Charlotte, the second daughter of the King of Spain, 
a most accomplished, excellent, and charming person. They 
reminded me much of a sensible English couple, in the best 
class of English society. Both had great taste in the fine 
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arts. The prince had a workshop at the top of the palace, 
in winch he had a variety of tools and a lithographic printing 
press. Occasionally, in the course of their morning drives, 
some picturesque scene, in that beautiful country, would 
arrest their attention. Stopping the carriage, they would 
select a favourable spot, and the princess would then make a 
sketch of it. 

At other times they would spend the evening, the prince in 
extemporizing an imaginary scene, which he described to his 
wife, who, with admirable skill, embodied upon paper the 
tasteful conceptions of her husband. These sketches then 
passed u[) to the workshop of the Prince, were transferred to 
stone, and in a few days lithographic impressions descended 
to the drawing-room. I fortunately possess some of these 
impressions, which I value highly, not only as the productions 
of an amiable and most accomplished lady, but of one who 
did not shrink from the severer duties of life, and died in ful- 
filling them. 

After the melancholy loss of her husband, the Princess Char- 
lotte remained ^itli her father, who resided at one period in 
the iteg(?nt’8 l^\rk, whore I from time to time paid my respects 
to them. Oc(*asionally I received them at my own house. 
One summer letters from Florence reached them, announcing 
the dangerous illness of the Comte do St. Leu. The daughter 
of Joseph immediately sot out alone for Florence to minister 
to the comfort of her uncle and father-in-law. On her re- 
turn from Ihily slio was attacked by cholera and died in the 
south of France. 
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EXPERIENCE BY WATER. 

Shooting Sea-birds — ^Walking on the Water — A Screw being ^loose — The 
Author nearly drowned — Adventure in the Thames Tunnel — Descent in 
a Diving-bell — Plan for Submarine Navigation. 

The grounds surrounding my father’s house, near Teign- 
mouth, extended to the sea. The cliffs, though lofty, admitted 
at one point of a descent to the beach, of which I very fre- 
quently availed myself for the purpose of bathing. One 
Christmas when I was about sixteen I determined to sec if 1 
could manage a gun, I accordingly took my father’s fowling, 
piece, and climbing with it down to the beach, I began to 
look about for the large sea-birds which I thought I might 
have a chance of hitting. 

I fired several charges in vain. At last, however, I was 
fortunate enough to hit a sea-bird called a diver ; but it fell 
at some distance into the sea : I had no dog to get it out for 
me ; the sea was rough, and no boat was within reach ; also it 
was snowing. 

So I took advantage of a slight recess in the rock to protect 
my clothes from the snow, undressed, and swam out after my 
game, which I succeeded in capturing. The next day, having 
got the cook to roast it, I tried to eat it ; but this was by no 
means an agreeable task, so for the future I left the sea-birds 
to the quiet possession of their own dominion. 
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Shortly afU)r this, whilst residing on the beautiful banks of 
the Dart, I constantly indulged in swimming in its waters. 
One day an idea struck me, that it was possible, by the aid of 
some simple mechanism, to walk U|X)n the water, or at least 
to keep in a vertical position, and have head, shoulders, and 
arms above water. 

My plan was to attach to each foot two boards closely con- 
nected together by hinges themselves fixed to the sole of the 
shoe. My theory was, that in lifting up my leg, as in the act 
of walking, the two boards would close up towards each 
other ; whilst on pushing down my foot, the water would rush 
between the boards, cause them to open out into a flat surface, 
and thus ofler greater resistance to my sinking in the water. 

1 took a pair of boots for my experiment, and cutting up 
a couple of old useless volumes with very thick binding, I 
fixed the boards by hinges in the way I proposed. I placed 
some obstacle between the two flaps of each book to prevent 
them from approaching too nearly to each other so as to 
impede their opening by the })res8ure of the water. 

I now went down to the river, and thus prepared, walked 
into the wateff I then struck out to swim as usual, and 
found little difficulty. Only it seemed necessarji to keep the 
feet farther apart. I now tried the grand experiment. For 
a time, by active exertion of my legs, I kept my head and 
shoulders above water and sometimes also my anus. I was 
now floating down the river with the receding tide, sustained 
m a vertical j)osition with a very slight exertion of force. 

But unfortunately one pair of my hinges got out of order, 
and refused to perform its share of the propulsion. The 
result was that I beenme loi)-8ided. I was therefore obliged 
to swim, which I now did with considerable exertion ; but 
another difficulty soon occurred, — the instrument on the 
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disabled side refused to do its share in propelling me. The 
tide was rapidly carrying me down the river ; my own exer- 
tions alone would have made me revolve in a small circle, 
consequently I was obliged to swim in a spiral It was very 
difficult to calculate the curve I was describing upon the 
surface of the water, and still more so to know at what pointy 
if at any, I miglit hope to reach its banks again. I became 
very much fatigued by my efforts, and endeavoured to relievo 
myself for a time by resuming the vertical position. 

After floating, or rather struggling for some time, my feet 
at last touched the bottom. With some difficulty and much 
exertion I now gained the bank, on which I lay down in a 
state of great exhaustion. 

This experiment satisfied me of the danger as well as of 
the practicability of my plan, and ever after, when in the 
water, I preferred trusting to my own unassisted powers. 

At the close of the year 1827, os I anticipated a long 
absence from England, I pai<l a visit to the Thames Tunnel, 
in the construction of which I took a great interest. My 
eldest son, then about twelve years of age, accompanied mo 
in this visit. I fortunately found the younger^Ilrumd at the 
works, who kindly took us with him into the workings. 

We stood upon a timber platform, distant about fifty ff^et 
from the shield, which was full of busy workmen, each actively 
employed in bis own cell. As we were conversing together, 
I observed some commotion in the upper cell on the right 
hand side. From its higher cx)rner there entered a consider- 
able stream of liquid mud. Brunei ran directly to the shield, 
a line of workmen was instantly formed, and whatever tools 
or timber was required was immediately conveyed to the spot. 

I observed the progress with some anxiety, since but a 
short time before a similar occurrence bad been the prelude 
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to the inundation of the whole tunnel. I remained watching 
the fit time, if necessary, to run away ; "but also noticing what 
effect the apparent danger had on my son. After a short 
time it was clear that the ingress of liquid ‘mud had been 
checked, and in a few minutes more Brunei returned to me, 
having this time succeeded in stopping up the breach. I then 
inquired what was really the nature of the danger we had 
escaped. Brunei told me that unless himself or Gravatt had 
been present, the whole tunnel would in less than ten minutes 
have been full of water. The next day I embarked for 
Holland, and in about a week after I read in Galignani’s 
newspaper, that the Thames had again broken into the 
tunnel ; that five or six of the workmen had been drowned, 
and that I^riinel himself had escaped with great difficulty by 
swimming.^ 

In 1818, during a visit to Plymouth, I had an opportunity 
of going down in a diving-bell : I was accompanied by two 
I’riends and the usual director of that machine. 

The diving-bell in which I descended was a cast-iron vessel 
about six feet long by four feet and a half wide, and five feet 
eight inches high. In the top of the bell there were twelve 
circular apertures, each about six inches in diameter, filled by 
thick plate-glass fixed by water-tight cement. Exactly in 
the centre there were a number of small holes through which 
the air was continually pumped in from above. 

At the ends of the bell are two seats, placed at such a 
height, that the 4pp of the head is but a few inches below the 
top of the l)oll; these will conveniently hold two persons 
each. Exactly in the middle of the bell, and about six 
inches above its lower edge, is placed a narrow board, on 
which the feet of the divers rest. On one side, n^ly on a 
level with the shoulders, is a small shelf, with a ledge to 
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contain a few tools, chalk for writing messages, and a ring to 
which a small rope is tied. A board is connected with this 
rope ; and after writing any orders on the board with a piece 
of chalk, on giving it a pull, the superintendent above, round 
whose arm the other end of the rope is fastened, will draw it 
up to the surface, and, if necessary, return an answer by the 
same conveyance. . 

In order to enter the bell, it is raised about three or four 
feet above the surface of the water ; and the l)oat, in which 
the persons who propose descending arc seated, is brought 
immediately under it; the bell is then lowered, so as to 
enable them to step upon the foot-board within it; and 
having taken their seats, the boat is removed, and the bell 
gradually descends to the water. 

On touching the surface, and thus cutting oJf the com- 
munication with the external air, a peculiar sensation is per- 
ceived in the ears ; it is not, however, painful. The attention 
is soon directed to another object. The air nishing in 
through the valve at the top of the bell overflows, and 
escapes with a considerable bubbling noise under the sides. 
The motion of the bell proceeds slowly, and almost imper- 
ceptibly; and, on looking at the glass lenses close to the 
head, when the top of the machine just reaches the surface of 
the water, it may be perceived, by means of the little im- 
purities which float about in it, flowing into the recesses con- 
taining the glasses. A pain now begins to be felt in the ears, 
arising from the increased external pressu];^ ; this may some* 
times be removed by the act of yawning, or by closing the 
nostrils and mouth, and attempting to force air through the 
ears. As soon as the equilibrium is established the pain 
ceases, but recommences almost immediately by the con- 
tinuance of the descent On returning, the same sensation of 
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pain is felt in the ears; but it now arisea from the dense air 
which had filled them endeavouring, as the pressure is re- 
moved, to force its way out. 

If the water is clear, and not much disturbed, the light in 
the bell is vtsry considerable ; and, even at the depth of twenty 
feet, was more than is usual in many sitting-rooma Within 
the distance of eight or ten feet, the stones at the bottom 
began to bo visible. The pain in the ears still continues to 
occur at intervals, until the descent of the l)ell terminates by 
its resting on the ground. The light is sufficient, after passing 
through twenty feet of sea water, even for delicate experi- 
ments ; and a far less quantity is enough for the work wliich 
is u.Mually performed in those situations. 

The temperatures of the hand and of the mouth, under the 
tongue, wer8 meivsuretl by a thermometer, but they did not 
seem to differ from those which liad been determined by the 
same instrument previous to. the descent; at least, the differ- 
ence did not amount to one-sixth of a degree of Fahrenheit’s 
scale. The pulse was more frequent. 

A small magnetic needle did not appear to have entirely 
lost its directive power, when placed oh the footboard in the 
middle of the bell ; but its direction was not the same as that 
which it indicated on shore. This was determined by direct- 
ing, by means of signals, the workmen abdve to move the 
bell in the direction of one of the co-ordinates ; a stick then 
being pressed against the bottom drew a line parallel to that 
coKwrdiuate, its direction by compass was ascertained in the 
bell, and the direction of the oo-prdinate was determined on 
returning to the surface after leaving the bell. 

Signals are communicated by the workmen in the bell to 
those above, by striking against the side of the bell with a 
hammer. Those most frequently wanted are indicated by 
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the fewest number of blovs ; thus a single stroke is to require 
more air. The sound is heard very distinctly by^hose above ; 
but, it must be confessed, that to persons unaccustomed to it, 
tlie force with which a weighty hammer is driven against so 
brittle a material as cast iron is a little alarming. 

After ascending a few inches from the bottom, the air in 
the bell became slightly obscured. At the distance of a few 
feet this appearance increased. Before it had half reached 
the surface, it was evident that the whole atmosphere it con- 
tained was filled with a mist or cloud, which at last began to 
condense in large drops on the whole of the internal surface. 

The explanation of this phenomenon seems to be, that on 
the rising of the bell the pressure on the air within being 
diminislied by a weight equal to several feet of water, it began 
to expand ; and some portion of it escaping under the edges 
of the bell, reduced the temperature of that which remained 
so much, that it was unable to retain, in the state of invisible 
vapour, the water whicli it had previously held in solution. 
Thus the 8i\me principle which constantly produces clouds in 
the atmosphere filled .the diving-bell with mist. 

This first led me to consider the much more extensive 
question of submarine navigation. I was aware that Fulton 
had already descended in a diving-vessel, and remained under 
water during several hours. Ho also carried down a copper 
sphere conttiining one cubic foot of space into which ho had 
forced two hundred atmospheres. With these means ho 
remained under water and moved about at pleasure during 
four hours. 

But a closed vessel is obviously of little use for the most 
important purposes tO which submarine navigation would ha 
applied in case of war. In the article Diving Bell, published 
in 1826, in the ‘ Encyclopedia Metropolitana,’ I gave a dc- 

p2 
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scription and drawings of an open submarine vessel which 
would contain sufficient air for the consumption of four per- 
sons during more than two days. A few years ago, I under- 
stand, experiments wore made in the Seine at Paris, on a 
similar kind of open diving-vessel. Such a vessel could be 
propelled by a screw, and might enter, without being sus- 
]X5cted, any harbour, and place any amount of explosive 
matter under the bottoms of ships at anchor. 

Such means of attack would render even iron and iron-clad 
ships unsafe when blockading a port. For though chains 
were kept constantly [)as8ing under their keels, it would yet 
bo possibhi to moor explosive magazines at some distance 
below, which would effectually destroy them. 
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Baked in an Oven. 

(Calling one morning upon Chantrey, I mot Captain Kator 
and the late Sir Thomtis Lawrence, the President of the Royal 
Academy. Chantrey was engaged at that peri(xl in casting a 
large bronze statue. An oven of considerable size had been 
built for the purpose of drying tho moulds. I made several 
inquiries about it, and Chantrey kindly offered to let me pay 
it a visit, and thus ascertain by my own feelings the eflccts 
of high temperature on the human body. 

I willingly accepted tho proposal, and Captain Kater 
offered to accompany me. Sir Thomas Lawrence, who was 
suffering from indisposition, did not think it prudent to join 
our party. In fact, he died on the second or third day after 
our experiment 

The iron folding-doors of the small room or oven were 
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opened. Captain Kater and myself entered^ and th^ were 
then closed upon us. The further corner of the room, which 
was paved with squared stones, was visibly of a dull-red heat. 
The thermometer marked, if I recollect rightly, 265®. The 
pulse was quickened, and I ought to have counted but did 
not count the number of inspirations per minute. Perspiration 
commenced immediately and was very copious. We re- 
mained, I believe, about five or six minutes without very great 
discomfort, and I experienced no subsequent inconvenience 
froraHhe result of the experiment. 

A Lwing Volcano, 

I have never been so fortunate as to be conscious of having 
experienced the least shock of an earthquake, although, 
when a town had l)eon destroyed in Ischia IJiastened on from 
Rome in the hoj)e of getting a slight shake. My jiassion 
was disappointed, so I consoled myself by a flirtation with a 
volcano. 

The situation of my apartments during my residence at 
Naples enabled me constantly to see tlio cone of Vesuvius, 
and the continual projections of matter from its crater. 
Amongst these were occasionally ceiiain globes of air, or of 
some gtis, which, biding shot upwards to a great height above 
the cone, spread out into huge coronets of smoke, having a 
singular motion amongst their particles. 

A similar phenbiueuon sometimes occurs on a small scale 
during the firing of heavy ordnance. I have frequently 
scon such at IHyraouth and elsewhere ; but I was not satisfied 
about the cause of this phenomenon. 1 was told that it oc- 
i^urred more frequently if the muzzle of the gun were rubbed 
with grease ; but this did not always succ^eed. 

Soon alter my return to l.»ondou I made a kind of drum, by 



ARTIFICIAL IMITATION. 


21o 


stretching wet parchment over a large tin funnel. On direct- 
ing the point of the fuimel at a candle placed a few feet dis- 
tant, and giving a smart blow upon the parchment, it is 
observed that the candle is immediately extinguished. 

This arises from what is called an air shot. In fact, the 
air in the tubular part is projected btxlily forward, and so 
blows out the candle. The statements about persons Indiig 
killed by cannon balls passing close to but not touching 
them, if true, are probably the results of air shots. 

Wishing to trace the motions *of sueli air shots, 1 added 
two small tubes towards the large end of the tin funnel, in 
order that I miglit fill it with smoke, and thus trace more dis- 
tinctly the progi-oss of the ball of air. 

To my great deliglit the first blow j)roduced a beautiful 
coronet of smoke, exactly rcsi^mbling, on a small scab*, the 
explosions from cannon or the still more attractive onc‘8 from 
Vesuvius. 

If jdiosphorettcd hydrogen or any other gas, which hikes 
fire in air, were thus projected upwards, a very singular kind 
of tire- work would be produced. 

It is possible in dark nights or in fogs that by such means 
signals might be made to communicate news or to warn 
vessels of danger. 

Vesuvius was then in a state of moderate activity. It had 
a huge cone of ashes on its summit, surrounding an extensive 
crater of great depth. In one corner of this was a smalhT 
x^rater, quite on a diminutive scale, which from time to time 
eje( 5 ted red-hot fragments of lava o<5casionally to the height of 
from a thousand to fifteen hundred feet above the summit #f 
the mountain. * 

I had taken apartments in the Cliiaja, just opposite the vol- 
cano, in order tliat I might watch it with a telesco[)e. In fact, 
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as I lay in my bed I had an excellent view of the mountain. 
My next step was to consult with Salvatori/the most expe- 
rienced of the guides, from whom I had purchased a good 
many minerals, as to the possibility of getting a peep down 
the volcano's throat. • 

• Salvator! undertook to report to me from time to time 
the state of the mountain, round the base of which 1 made 
frequent excursions. After about a fortnight, the explosions 
were more regular and uniform, and Salvatori assured me 
that all the usual known indications led him to think that it 
was a fit time for my expedition. As I wished to see as 
much as possible, I made arrangements to economize my 
strength by using horses or mules to carry mo wherever they 
could go. Wh(ire they could not carry me, as for instance, 
up the steep slope of the cone of ashes, I employed men to 
(jonvey me in a chair. 

By these means, I saw in the afternoon and evening of one 
day a good deal of the upper part of the mountain, then took 
a few hours’ repose in a hut, and reached the summit of the 
cone long before sunrise. 

It was still almost dark : we stood upon the irregular edge 
of a vast gulf spread out below at the depth of about five 
hundred feet The plain at the bottom would have been 
invisible but for an irregular network of bright-red cracks 
' spread oyer the whole of its surface. Now and then the 
silence was broken by a rush upwards of a flight of red-hot 
scoria from the diminutive crater within the large one. 
These missiles, however, although projected high above the 
i^mmit of tlie cone, never extended themselves much beyond 
the small cavity from which they issued. 

Those who have seen the blood-vessels of their own eye by 
the md of artificial light, will have seen on a small scale a 



SUNRISE PROM THE SUMMIT, 


?17 


perfect resemblance of the plain which at that time formed 
the bottom of the great crater of Vesuvius. 

As the morning advanced the light increased^ and some 
time before sunrise wo had completed the tour of the top of 
the great crater. Then followed ethat glorious sight — the 
sun when seen rising from the top of some lofty mountain. 

I now began to speculate upon the means of gettmg a 
nearer view of the little miniature volcano in action at ono 
corner of the gulf beneath us. We had brought ropes with 
us, and I had observed, in our tour round the crater, every 
dike of congealed lava by which the massive cone was split. 
These presented buttresses with frequent ledges or huge steps 
by which I hoped, with the aid of ropCS, to descend into tho 
Tartarus below. 

Having consulted with our chief guide Salvatori, I found 
that ho was unwilling to accompany us, and proposed remain- 
ing with the other guides on tho upper edge of tho crater. 
Upon the whole, I was not discontented with tho arrangement, 
because it left a responsibfo person to keep the other guides 
in order, and also sufficient force to lift us up bodily by tho 
ropes if that should become necessary. 

The abruptness of tho rocky buttresses coinpcllod us to use 
ro|)e8, but tho attempt to traverse the steep inclines of light 
ashes and of fine sand would have been more dangerous from 
the risk of being engulfed in them. 

Having well examined the several disadvantages of these 
rough-hewn irregular Titanic stairs, I selected one which 
seemed the most promising for facilitating our descent into 
the crater, I was encumbered with ono of Troughton’s 
heavy barometers, strapped to my back, looking much like 
Cupid’s quiver, though probably rather heavier. In my pocket 
1 had an excellent box sextant, and in a rough kind of basket 
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two or three thermometers, a measuring tape, and a glass 
bottle enclosed in a leather case, commonly called a pocket- 
pistol, accompanied by a few biscuits. 

We began our descent by the aid of two ropes, each sup- 
ported above by two guides. I proceeded, trusting to my 
rope to step wherever I could, and then cautiously holding on 
by the rope to spring down to the next ledge. In this manner 
we descended until we arrived at the last projecting ledge of 
the dike. Nothing then remained for us but to slide down a 
steep and lengthened incline of fine sand. Fortunately, the 
sand itself was not veiy deep, and was supported by some solid 
material beneath it. I soon found that it was impossible to 
stand, so I sat down upon this moving mass, which evidently 
intended to accompany us in our journey. At fimt, to my 
great dismay, I was relieved from tlie care of my burometen*, 
of which the runaway sand immediately took charge. I thou 
foxmd myself getting deej)er and deeper in the sand, and still 
accelerating my downward velocity. 

Gravity had at last done its work and became powerless. I 
soon dug myself out of my sandy couch, and rushed to my 
faithful bai-ometer lying at some distance from mo with its 
head just unburied. Fortunately, it was uninjured. My 
companion, with more skill or good fortune, or with less in- 
cumbrances, had safely alighted on the burning plain we now 
stood upon. 

The area of this plain, for it was j)erfectly flat, was in 
shape somewhat elliptical. The surface consisted of a black 
scoriacious rock, reticulated with ditches from one to three 
feet wide, intersecting each other in every direction. From 
some of these, fumes not of the most agreeable odour were 
issuing. All those above two feet deep showed that at tliat 
deptli below us everj'thing was of a dull-red h^t It was 
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these ditches with red-hot bottoms which, in tlie darkness of 
the night, had presented the singular spectacle 1 described 
as having witnessed on the evening before* 

At one extremity of this oval plain there was a small cone, 
from which the eruptions before described api)eared to issue. 

My first step, after examining the few instruments I liad 
brought with me, was to select a 8i)ot upon whicli to measure 
a base for ascertaining the depth of the crater from its upper 
edge. 

Having decided upon my base line, I took with my sextant 
the angle of elevation of the rim of the crater above a remark- 
able spot on a level with my eye. Then fixing my walking- 
stick into a little crack in tlie scoria, I proceeded to measure 
with a ttipe a base line of 340 feet. Arrived at this {X)int, I 
again took the angle of elevation of the same part of the rim 
from the same remarkable spot on a level with the eye. 
Then, by way of verification, I remeasured my boseTline and 
ibund it only differed from the former measure by smnewhat 
Iciss than one foot. But my walking-stick, whicli had not 
penetrated the crack more than a few inches, was actually in 
fiames. 

Having noted dowm these facts, including the state of the 
thermometer and barometer, in my pocket-lx)ok, I to<jk first 
a survey and then a tour about my fiery domain. I after- 
wards found, from the result of this measurement, that our 
base* line was 570 feet below one of the lowest {)oints of tlie 
edge of the crater. Having collected a few mineral speci- 
mens, I applied myself to observe and register the eruptions 
of the little embryo volcano at the further extremity of the 
elliptical plain. 

These periodical eruptions interested me very much. I pro- 
ceeded to oCserve and register them, and found they occurred 
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at tolerably regular intervals. At first, I performed this 
operation at a respectful distance and out of the reach of the 
projected red-hot scoria. But as I acquired confidence in 
their general regularity, I approached from time to time 
more nearly to the little cone of scoria produced by its own 
eruptions. 

I now perceived an opening in this little cone close to the 
perpendicular rock of the interior of the great crater. I was 
very anxious to see real fluid lava ; so immediately after an 
eruption, I rushed to the opening and thus got within the 
subsidiary crater. But my curiosity was not gratified, for I 
observed, about forty or fifty feet below mo, a huge project- 
ing rock, which being somewhat in advance, effectively pre- 
vented mo from seeing the lava lake, if any such existed. I 
then retreated to a respectful distance from this infant volcano 
to wait for the next explosion. 

I continued to note the intervals of time between these 
jets of red-hot matter, and found that from ten to fifteen 
minutes was the range of the intervals of repose. Having 
once more reconnoitred the descent into the little volcano, I 
seized the opportunity of tlie termination of one of the most 
considerable of its eruptions to run towards the gap and cau- 
tiously to pick my w^ay down to tlie rock wliich hid from me, 
us 1 supposed, the liquid lava. 1 was armed with two phials, 
one of common smelling stdts, and the other containing a 
solution of ammonia. On reaching the rock, I found it *pro- 
jeeted over a lake which was really filled by liquid fiery lava, 
r immediately laid myself down, and looking over its edge, 
saw, with great delight, lava actually in a state of fusion. 

Presently I observed a small bubble swelling up' on the 
surface of the fluid lava: it became gradually larger and 
larger, but did not burnt. I had some vague suspicion that 
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this indicated a coining eruption ; but on looking at my watch, 
I was assured that only one minute had elapsed since tho ter- 
mination of the last. I therefore watched its progress ; after a 
time the bubble slowly sul>8ided without breaking. 

I now found the heat of the rock on which I was reposing, 
and the radiation from the fluid lava, almost insupportable, 
whilst the sulphurous effluvium painfully affected my lungs. 
On looking around, I fortunately observed a spot a few feet 
above me, from which I could, in a standing position, get a 
better view of the lake, and perhaps suffer loss inconvenience 
from its vapours. Having reached this spot, I continued to 
observe the slow formation and absorption of these vesicles of 
lava. One of them soon appeared. Anotlier soon followed 
at a different part of the fiery lake, but, like its predecessor, 
it disappeared as quietly. 

Another swelling now arose about half way distant from 
the centre of tho cauldron, which enlarged mucR beyond 
its predecessors in point of size. It attained a diameter of 
about three feet, and then burst, but not with any explo- 
sion. The waves it propagated in tho fiery fluid passed on t-o 
the sides, and were thence reflected back just os would have 
happened in a lake of water of the same dimensions. 

This phenomenon reappeared several times, some of the 
bubbles being considerably larger in size, and making propor- 
tionally greater disturbance in the liquid of this miniature 
crater. I would gladly have remained a longer time, but the 
excessive heat, the noxious vapours, and the warning of my 
chronometer forbade it I climbed back through the gap by 
which I had descended, and rushed as fast as I could to a safe 
distancerfrom the coming eruption. 

I was much exhausted by the heat, although I suffered 
still greater inconvenience from the vapours. From my 
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observations of tho eruptions before my descent into this little 
crater, I had estimated that 1 might safely allow myself six 
minutes, but not more than eight, if I descended into the 
crater immediately after an eruption. 

If my memory does not fail me, I passed about six minutes 
in examining it, and the next explosion occurred ten minutes 
after the former one. On my return to Naples I found that 
a pair of thick boots I had worn on this expedition were 
entirely destroyed by the heat, and fell to pieces in my 
attempt to take them off. 

On my return from the pit of bnming fire, I sat down 
witli my cora|>anion to refresh myself with a few biscuits 
contained in our basket. Cold water would have been the 
most refreshing fluid wo could have desired, but we had none, 
and my impatient friend cried out, I wish I had a glass of 
whisky 1” It immediately occurred to me to feel in my own 
basket for a certain glass bottle preserved in a tight leather 
case, which fortunately being found, I presented to my 
astonished friend, witli the remark that it contained half a 
pint of the finest Irish whisky. This piece of good luck for 
my fellow-traveller arose not from my love but from my 
dislike of whisky. Shortly before my Italian tour I had 
been travelling in tho north of Ireland, and having ex- 
hausted my brandy, was unable to replace it by anything 
but whisky, a drink which I can only tolerate under very 
exceptional circumstances. 

Hot Springs, 

During my residence at Naples in 1828, the government 
appointeil a commission of members of the Royal Academy of 
Naples’to visit Ischia and make a report upon the hot springs 
in tliat island. Being a foreign member of the Academy, they 
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did me the honour of placing my name upon that oommission. 
The weatlior was very favourable, the party was most agree- 
able, and during three or four days I enjoyed the society of 
my colloagucs, the delightful scenery, and the highly inte- 
resting natuml phenomena of that singular island. 

None of tho hot springs were deep: in several wo made 
excavations wliidi, in all cases, gave increased heat to tht> 
water. In one or two, I believe ^ wo had excavated to a 
small depth or bored a few feet, we might have met with 
boiling water. 

I took the opportunity of this visit to view the devastations 
made by the recent earthquake in tho small town which hod 
l)een destroyed. 

The greater part of tho town consisted of narrow streets 
formed by small houses built of squared stone. In some of 
these streets the houses on one side were thrown down, whilst 
those a few feet distant, on the opposite sivlo, although severely 
damaged, had their walls left standing. 

The landlord of tho hotel at which we took up our quarters 
jissured mo the effects of the recent earthquake were entirely 
confiiu'd to a small portion of the island which he pointed 
out from the front of his hotel, and added that it was scarcely 
felt in other parts. • 


Earthquakes. 

At the commencement of this chapter I mentioned that I 
had never been comeiously sensible of the <x*cuiTence of an 
earthquake. I think it may perhaps be useful to state that 
on a recent occasion I really perceived the effects of an 
earthquake, although at the time 1 assigned them to a 
different cause. 

On the 6th of last October, about half-[)ast three, a.m., 
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most of the inhabitants of London who were awake at that 
hour perceived several shocks of an earthquake. I also was 
awake, although not conscious of the shocks of an earthquake. 

As soon as I read of the event in the morning papers, I was* 
forcibly struck by its coincidence with my own observations, 
although I had attributed to them an entirely different cause. 
In order to explain this, it is necessary to premise that I had 
on a former occasion insfituted some experiments for the 
purpose of ascertaining how far off the passing of a cart or 
carriage would affect the steadiness of a star observed by 
reflection. Amongst other methods, I had fixed a looking- 
glass of about 12 by 16 inches, by a pair of hinges, to 
the front wall of my bedroom. It was usually so placed that, 
as I lay in bed, at the distance of about 10 or 12 feet, I could 
see by reflection a small gas-light burner, which was placed 
on my left hand. 

By this arrangement any tremors propagated through the 
earth from passing carriages would be communicated to the 
looking-glass by means of the front wall of the house, which 
rose about 40 feet from the surface. The image of the small 
gas-bunier reflected in the looking-glass would be pro- 
portionally disturbed. In this state of things, at about half- 
past three*)’clock of the morning in question, I observed the 
reflected image of the gas-light move downwards and upwards 
two or three times. 1 then listened attentively, expecting to 
bear Uie sound of a distant carriage or cart Hearing nothing 
of the kind, I concluded that the earth wave had travelled 
beyond the limit of the sound wave, arising from the carriage 
which produced it Presently the image of tlie gaslight again 
vibrated up and down, and then suddenly fell about four or 
five inches lower down in the glass, where it remained fixed 
for a time. Still thinking the observation of no consequence. 
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I shut my eyes, and after perhaps another minute, again saw 
the image in its lower ])osition. It then rose to its former 
position, vibrated, and shortly ngaiin doseendod : it remained 
down for some time and tlien resumed its first jxisition. 

Fire Damp. 

An opportunity presented itscdf several years after my 
examination of Vesuvius of witnessing anotlu'r form under 
which fire occasionally exerts its formidable power. 

I was visiting a friend* at Merthyr Tydfil, who pos- 
sessed very extensive coal-mines. I inquired of my liost 
whether any fire-damp exisU^d in them. On receiving an 
affirmative an8W(?r, I expressed a wish to become personally 
acquainted with the miner’s invisible but most dangerous 
enemy. Arrangements were therefore made for my visit to 
the subterranean world on the following day. Professor Moll 
of Utrecht, who was also a guest, ttxpressed a wish to ac- 
company me. 

The entrance to the mine Ls situatcnl in tln^ side of a moun- 
tain. Its (*hief manager conducted our exjHidition to visit the 
* fire-king.’ 

We found a coal-waggon drawn by a horse, and filled 
with (dean straw, standing on the railway which 4ed into the 
workings. 

The manager, Professor Moll, and myself, togetluir with 
two or three assistants, with candles, lanterns, and Davy- 
lamps, got into this vehicle, whi(di immediately entered the 
adit of the mine. We advanced at a good pace, passing at 
intervals doors which cipened on our approacdi and tlu?n in- 
stantly closed. Each door had an attendant boy, whose duty 
was confined to the regulation of his own door. 

^ The late Sir John J. Guest, Bart. 

• Q 
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Many were the doors we passed before we arrived at* the 
termination of the tram-road. After travelling about a mile 
and a half, our cairiage stopped and we alighted. We now 
proceeded on foot, each carrying his own candle, until we 
reached a kind of chamber where one of our attendants was 
left with the candles. 

Wo, each holding a Davy-lamp in our hand, advanced to- 
wards a small opening in the side of this chamber, which was 
so low that we were compelled to crawl, one aft(u* another, on 
our hands and kno(?s. A powerful current of air nishcd 
through this small passage. On reaching the end of it, we 
found ourselves in a miudi larger chamber from which the 
coal had been <3xcavated. At a little distance opposite to the 
path by which wo entered wjis a continuation of the same 
narrow hole which had led us to the waste in which we now 
stood. From this opeming issued the powerful stream of air 
which seemed to pass in a direct coui*so from one opening to 
the other. 

On our right hand the large chamber we had entered api)eared 
to spread to a very considerable distance, its termination 
being lost in darkiu‘ss. The floor was covered with fragments 
\vhich had fallen from the roof; so that, besides the risk 
from explosion, there was also a minor one arising from the 
possible fall of some huge mass of slate from tln^ roof of the 
ex('avatiou beneath which we stood : an accident which I had 
already witnessed in the waste of another coal-mine. As wo 
advanced over this flaky flooring it was evident that we were 
making a considerabh? ascent. We, in fact, now occupied a 
vast cavern, which had been originally formed hy the extrac- 
tion of tho coal, and then partially filled np by the falling in 
from time to time of portions of tho slaty roof. 

As we advanced cautiously with our Davyrlamps beyond 
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the current of air which liad hitherto accompanied us, it was 
evid(‘iit that a change had taken place in their light : for the 
flames became much enlarged. Professor Mull and myself 
mounted a huge he^ip of these fragments, and tlius came into 
contact with air highly charged with carburetted hydrogen. 
At this iK>int there wtis a very sensible diftcrence in the atmo- 
sphere, even by a change of three feet in the (‘levation of 
the lamp. 

Holding up the lamp at the level of my head, I could not 
see the wick of the lamp, but a general flame seemed to fill 
the inside of its wire-covering. On lowering it to the height 
of my knee, the wick resumed its largo nebulous appearance. 

My companion. Professor Moll, was V(uy much delighted 
with this experiment. lie told mo ho had often at his 
lectures explained these (^ects to his pupils, but that this 
was tile first exhibition of them he hhd ever witnessed in their 
natural homo. 

Although well acquainted with the miniature exiilosions 
of the experimentalist, I found it very difficult to realize in 
my own mind the effects which might result from an explo- 
sion under the circumstances in which we were then jilaced. 
I inquired of the manager, who stood by my side, what would 
probably be the effect, if an explosion weni to take place? 
Pointing to the vast heap of shale from which I had just 
di!8cended, he said flie whole of that would bo blown through 
the narrow cliannel by which we entered, and every door w(^ 
hiid passed through would be blown dowm 

We now retraced our sh'ps, and crawling back through the 
narrow passage, rejoined our carriage, and were rapidly coii- 
v«yod to tUo light of day. 
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EXPERIENCE AMONGST WORKMEN. 

Viait to Rwulfonl — CluKs — Co-o|)erativo Sliops — '^1 ho Author of tlie “ Kco- 
nnmy of MRiuifacturci* ** \volcomo«l t»y the Workmen — Visit to the Temple 
of Koliia — The Philosopher ntoralises — Commi8(.‘rates the unsuccessful 
SUitesinau — Points to the Poet u Theme for his Veuse — Immortalises 
both. 

During one of my virtlts to Leeds, eoinbinulions and trades- 
unions were very prevalent. A medical friend of mine, who 
was going to Bradford on a professional visit, very kindly 
oflered to take me over in his carriage and bring me back 
again in the evening. He had in that town a friend engaged 
in the manufactories of the place, to whom he J)ropo8etl to iii- 
Inxluce me, and who would willingly give me every assistance. 
Unfortunately, on our arrival we found that this gentleman 
was absent on a tour. 

My medical friend was much vexed; but I assured liim 
that 1 was never at a loss in a manufacturing town, and we 
agreed to meet at our hotel for dinner. * I then went into 
the town to pick up what information 1 might be able to 
meet with. 

Passing a small manufactory, I think it was of door-mats, I 
inquired whether a stranger might be |>ermitted to see it. The 
answer being in the affirmative, one of tlie men accompanied 
me roimd the works. Of course I asked him many questions 
which he aimwered as far as he could ; but several of them 
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puzzled him, and he very good-humouredly tried to supply 
the information I wanted by asking several of his fellow- 
workmen. One question alK>ut which I was anxious to be in- 
formed, puzzled them all. At last one of the men to whom 
he applied said, “ Why don’t you go and ask Sam Brown ?” 

guide immediately wont in seandi of his learned friend, 
who gave me full information on the subjects of my inquiiy. 

Much pleased i^y the intelligence and aentcmess of this 
man, I thought it jx)8sible ho might have read the “ Economy 
of ManufiM^tures.” On mentioning that work, 1 found he was 
well acquainted with it, and he asked my opinion of its 
merits. I told him that, having mystdf written the book, 
I was not an impartial judge. On hearing that I was 
its autlmr, his delight was unl)ound(*d ; he luJd out his 
brawny liand, whicli I cordially grasj)ed. The most gratify- 
ing remark to me, however,* amongst the many things in it to 
which he referred with approbation, was the expn^ssion ho 
appli(*d to it as a whole. ‘‘Sir,” said my new friend, “that 
lx)ok made me think,” To niakc^ a man think for himself 
is doing him far higher service tiian giving him much in- 
struction. 

I now told my new friend that I had studicnl a little the 
eflfeets of combinations, and also the results of co-operative 
shops, and that I was very anxious to add to my stiick of 
information upon both subjects, but partirmlarly on the lattfT. 
Knowing that there existed a co-operative shop in Bradford, 
I asked whether it would be possible to see it and make some 
inquiries as to its state and prospects. He said if he could 
get p^jrmiasion for half an hour’s absence he would accompany 
me to it and give me whatever information I wished as to its 
operation. 

Mr. Brown accordingly accompanied me to the a)-openi- 
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tive shop, where the information required was most readily 
given. 

As we were returning, my companion exclaimed, Oh, how 

lucky I there is , the secretary of all our clubs. He is 

the man to tell you all about them.” We accordingly crossed 
over to the other side : the secretary, as soon as he heard 
my name, held out his hand and greeted me with a hearty 
grasp. * 

Having told him the objects of my inquiry, he expressed 
great anxiety to give mo the fullest information. He pro- 
posed to take me with him in the course of the evening to all 
the clubs in Bnulford, in each of which he promised mo that 
1 should receive a most cordial wch'ome. 

He offered to show mo all their ruhjs, with the exception 
of certain ones which he assured me had no conneotion what- 
ever with the obje(^ts of my inquiries, and which the laws of 
the respective clubs required to be kept secret. I think it 
right to mention this fact ; but I am bound also to add that 
I have a strong conviction of the truth and sincerity of my 
informant. I believe that the one or two rules which I under- 
stood could not be communicated to a stranger, were merely 
secret modes of recognition amongst the members of the dif- 
ferent societies by which fellow-members of the same societies 
might recognize each other in distant places. 

However, my limited time was now drawing to a close. It 
was impossible to remain at Bradford that night, and my 
previous ammgements called me in two days to a distant part 
of the country. I parted with regret from these friendly 
workmen, and joining my companion at the hotel, after a 
hasty dinner we were soon on our way back to Leeds. 

Our conversation turned upon the 'large ironworks we 
should pass on our return, which indeed were clearly indi- 
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cated by the columns of fire in front of us — ^tall chimneys 
illumining the darkness of the night. 

I was told by my friend that in one of the ironworks which 
we should pass, there was a large tunnel through a rock which 
had originally been intended for a canal : but that it was now 
used as an air-chamber, to equalize the supply of the blast 
furnaces. Also that an engine of a hundred liorse-|)ower 
continually blew (|ir into this stony chamber. 

I inquired whether it would be jx)ssible to get admission 
into this Temple of iEoliis. As my friend, fortunately for me, 
was acquainted with the proprietors, this was not ditlicult. 
Oiir carriage drove up to the manager’s liouse, and my wish 
was immediately gratified, 

A lantern was provided, a small iron door at the end of 
the cavern was opened, and armed like Diogcuu's, I enhu*ed 
upon my search after truth. I soon ascertaiin^d that there 
was very little curnuit, except close to the tuyeres whi(*h sup- 
plied the several furnaces, and also at tlui ape^rture through 
\vhicli tons of air wc^re driven without cessation by the un- 
tiring fiery horse. 

I tried to think seriously; and reflecting on Hhadrach, 
M(‘.shach, and Abed-nogo, I speculated whether tlu ir furnace 
might liave been hotter than the one before me. I was within 
a foot or tw'o of a white heat, but I had no thermometer with 
me, and if I liad had one, its graduations might not hav(^ 
been upon tlie same scale as theirs — so I gave up tlie 
speculation. 

The intensity of that fire was peculiarly impressive. It 
recalled the past, disturbed the present, and suggested the 
future. The contemplation of the fiery abyss, which liiwl 
recalled the history of those ancient Hebrews, naturally 
turned my attention to the wonderful powers of endurance 
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manifested by one of tlieir modern representatives. Candour 
obliges me to admit that my speculations on the future were 
not entirely devoid of anxiety, though I trust they were 
orthodox, for whilst I admired the humanity of Origen, I was 
shocked by the heresy of Maurice. 

I now began to moralize. • 

Blown upon by a hundred horse-power, I sympatliised 
with Disraeli refrigerated by his friends. Turning from that 
painful contemplation, I was calmed by the freshness of the 
breeze. The action of the pumps, the coohiess of the place 
and of the time, for it was evening^ recalled to my recollection 

M M ; so I hoped, for the sake of instnic- 

tion, that he would in his own adamantine verses snatch if 
possible from oblivion the moral anatomy of that unsuccessful 
statesman. Yet, lest even the poet himself should be for- 
gotten, I resolvetl to give each of them his last chance of 
celebrity preserved in the modest amber of my own simple 
prose. 

Emerging from my reverie, I made the preconcerted 
signal ; the iron door was opened, and we were again on our 
road to Leeds. 
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PICKING LOCKS AND DECIPHEUINO. 

Interview with Vidocq — Remarkable Power of altering his Height — A 
Huiigler in picking Locks — Mr. IIt>bl/8 liock and tlio Duke of Wel- 
lington — Strong belief that ccrhiin Ciphers are inscriiUble — Davies 
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Bishop not easily squared — Leaser Dignitaries easier to work iqou. 

These two subjects tire in truth much more nearly allied 
than might appear upon a superficial view of them. They 
are iii fac^t closely connected with each other ixs small 
branches of the stiiuo vast subject of combinations, 

Several years ago, the celebrated thief-taker, Vidocq, paid 
a short visit to London. I had an interview of some duration 
with this celebrity, who obligingly conveyed to mo much 
information, which, though highly interesting, was n(*t of a 
nature to become pei-sonally useful to me. 

Ho poasessed a very remarkable power, which he was so good 
as to exhibit to me. It consisted in altering his height to about 
an inch and a half less tliau his ordinary height. He threw 
over his shoulders a cloak, in which he walked round the room. 
It did not touch the floor in any part, and was, 1 should say, 
about an inch and a half above it. He then altered his 
height and took the same walk. The cloak then touched the 
door and lay upon it in some part or other during tlie whole 
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walk. He then stood still and altered his height alternately, 
seVeral times to about the same amount. 

I inquired whether the altered height, if sustained for 
several hours, produced fatigue. He replied that it did not, 
and that he had often used it during a whole day without any 
additional fatigue. He remarked that he had found this gift 
very useful as a disguise. I asked whether any medical man 
had examined the question ; but it did not appear that any 
satisfactory explanation had been an’ived at. 

I now enkired upon a favourite 8ubj(‘ct of my own — the art 
of picking lodes — but, to my great disappointment, I found. 
Ixiin not at all strong upon that question. I had myself 
b(38towed some attention upon it, and had written a paper, 

‘ On the Art of Opening all Locks,’ at the conclusion of which 
I had proposed a plan of partially defeating my own method. 
My paj)er on that sulgect is not yet published. 

Several years after Vidocq’s appearance in London, the 
Exhibition of 1851 occurred. On one of my earliest visits, I 
observed a very curious lock of large dimensions with its inter- 
nal mechanism fully exjxosed to view. I found, on inquiry, 
that it belonged to the American department. Having dis- 
covered the exhibitor, I asked for an explanation of the lock. 
I listened with gi’eat interest^ a very profound disquisition 
upon locks and the means oPpicking them, conveyed to me 
with the most unaffected simplicity. 

I felt that the maker of that lock surpassed me iu know- 
ledge of the subject almost as much as I had thought I ex- 
celled Vidoeq. Having mentioned it to the late Duke of 
Wellington, he proposed that we should pay a visit to the 
lock the next time I accompanied him to the Exhibition. 
Wo did so a few days after, when the Duke was equally 
pleased with the lock and its inventor. Mr. Hobbs, the 
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gentleman of whom 1 am speaking, and whose locks have now 
become so celebrated, was good enough to explain to me from 
time to time many difficult questions in the science of con- 
structing and of picking locks. He informed me that he 
had devised a system for defeating all these methods of pick- 
ing locks, for which he proposed taking out a patent. I was, 
however, much gratified when I found that it was precisely 
the plan I had previously described in my own unpublished 
pamphlet. • 

Deeipheririf/, 

Ik 

Deciphering is, in my opinion, one of the most fascinating 
of arts, and I fear I have wasted upon it more time than it 
deserves. I practised it in its simplest form wlum 1 was at 
school. The bigger boys made ciphers, but if I got hold of 
a few words, I usually found out the key. The cons(?cju(mco 
of this ingenuity was occasionally painful : the owners of the 
detected ciphers sometimes thrashed me, though tlie fault 
really lay in their o^^^l stupidity. 

There is a kind of maxim amongst the craft of deciphcirers 
(similar to one amongst the locksmiths), that every ci])her can 
be deciphered. 

I am myself inclined to think that deciphering is an affair 
of time, ingenuity, and patieiHe ; and that very few ciphers 
are worth the trouble of unravelling them. 

One of the most singular characteristics of the art of deci- 
phering is the strong conviction possessed by every person, 
even moderately acquainted with it, that ho is able to crni- 
stmet a cipher which nobody else can decipher. I have also 
observed that the cleverer the person, the more intimate is 
his conviction. In my earliest study of the subject I shared 
in this belief, and maintained it for many years 
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In a conversation on that subject which I had with the late 
Mr. Davies Gilbert, President of the Royal Society, each 
maintained that he possessed a cipher which was absolutely 
inscrutable. On comparison, it appeared that we had both 
iniogined the same law, and we were thus confirmed in our 
conviction of the security of our cipher. 

Many years after, the late Dr. Fitton, having asked my 
opinion of the possibility of making an inscrutable cipher, 1 
mentioned the convcrsatioft I had had with Davies Gilbert, 
and exjdained the law of tlie ciplicr, which we both thought 
would baffle tlie greatest adopt in tl)at science. Dr. Fitton# 
fully agreed in my view of the suhjc'c't ; but even whilst I 
was explaining the law, [in indistinct glimpse of defeating it 
presented itself vaguely to niy imagination. Having men- 
tioned my nowly-concoived doubt, it was entirely nyectod by 
my friend. I then proposed that Dr. Fitton should write a 
few sentences in a cipher constructed according to this law, 
and that I should make some attempts to unravel it. I 
offered to give a few hours to the subject ; and if I could 
see my way to a solution, to continue my researches ; but if 
not on the road to success, to tell him I had given up the 
task. 

Late in the evening of that day I commenced a preparatory 
inquiry into the means of unravelling this new cipher, and I 
soon arrived at a tolerable certainty that I should succeed. 
The next night, on my return from a party, I found Dr. 
Fitton’s cipher on my table. I immediately commenced my 
^tempt. After some time I found that it would not yield to 
my means of treating it ; and on further examination I suc- 
ceeded in proving that it was not written according to the 
law agreed upon. At first my friend was very positive .that 
I was mistaken ; and having taken it to his sisU-r, by whose 
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aid it was comiK)sed, lie returned and told me that it was 
construeted upon the very law I had proposed. I then 
assured him that they imist have made some mistake, and 
that my evidence was so irresistible, that if my life depended 
upon the result I should have no hesitation in making my 
election. 

Dr. Fitton again retired to consult his sister ; and after the 
lapse of a considerable interval of time again returned, and 
informed me that 1 was right — that his sister had inadver- 
tently mistaken the enunciation of the law. I now remarked 
*that I possessed an absolute demonstration of the fact I had 
communicated to him; and added that, having conjectured 
the origin of the mistake, I would decipher the ciplier with 
the erroneous law before lie could send me the new cipher to , 
be made according to the law originally proposed. Before 
the evening of the next day both ciphers luul been trans- 
lated. 

This cipher was arrangc^d uion the following principle : — 
Two concentric circles of cardboard were formed, each divided 
into twenty^six or more divisions. 

On the outer were written in regular order the letters of 
the alphabet. On the inner circle were written the same 
twenty-six letters, but in any irregular manner. 

In order to use this cipher, look for the first letter of the 
word to be ciphered on the outside circle. Opposite to it, on 
the inner circle, will be another letter, which is to be written 
as the cipher for the former. 

Now turn round the inner circle until the ciplier just 
written is opposite the letter a on the otUer circle. Proceed 
in the same manner for the next, and so on for all succeeding 
letters. 

Many varieties of this cipher may be made by inserting 
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other characters to represent the divisions between words, 
the various stops, or oven blanks. Although Davies Gilbert, 
I believe, and myself, both arrived at it from our oWU efforts, 
I liavo reason to think that it is of very much older date. I 
am not sure that it may not be found in the Steganograpliia 
of Schott, or even of Trithemius. 

One great aid in deciphering is, a complete analysis of the 
language in which the cipher is written. For this purpose 
I took a good English dictionary, and had it copied out into 
a series of twenty-four othei^ dictionaries. They comprised 
all words of 

One letter. 

Two letters, 

Three letters, 

&c. &c. : 

Twenty-six letter. 

Each dictionary was then carefully examined, and all the 
modifications of each word, as, for insbiuco, tlie plurals of 
substantives, the comparatives and superlatives of adjectives, 
the tenses and participles of verbs, &c., were carefully indi- 
cated. A second edition of these twenty-six dictionaries was 
then made, including these new derivatives. 

Each of tliese dictionaries was then examined, and eveiy 
word wliich contained any two or more letters of the same kind 
was carefully marked. Thus, against the word tell tlie num- 
bers 3 and 4 were placed to indicate that the tliird and fourth 
letters are identical. Similarly, the woixl hetter was followed 
by the numbere 25, 34. Each of these dictionaries was then 
re-arranged thus : — ^In the first or original one each word was 
arranged according to the alphabetical order of its initial 
letter. 

In the next the words wore arranged alpliabetically accord- 
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ing to the moni letter of each word, and so in the other 
dictionaries on to the last letter. 

Again, each dictionary was divided into several others, 
according to tlie numerical clianicteristios placed at the end 
of each \TOrd. Many words appeared repeatedly in several of 
these subdivisions. 

The work is yet unfinished, although the classification 
already amounts, I believe, to nearly half a million words. 

From some of these, dictionaries were made of those words 
only which by transposition of their lettefs formed anagrams. 
A few of these are curious : — 


Opposite. 

Similarity. 

Satirical. 

vote 

veto 

fuel 

flue 

0(1(‘S 

dose 

acre 

care 

taps 

pats 

biird 

drab 

evil 

veil 

tubs 

buts 

poem 

mope 

ever 

veer 

vast 

vats 

poet 

tope 

lips 

slip 

note 

tone 

trio 

riot 

cask 

sack 

cold 

clod 

8tar 

rats 

fowl 

wolf 

evil 

vile 

wive 

view 

gods 

dogs 

arms 

mara 

nabs 

buns 

tory 

tyro 

rove 

over 

tamo 

mate 

tars 

ruts 

lips 

lisp 

acts 

cats 


There are some verbal puzzles costing much time to solve 
which may be readily detected by these dictionaries. Such, 
for instance, is the sentence, 

I tore ten Persian MSS., 

which it is required to form into one word of eighteen letters. 
The first process is to put opposite each letter the number 
of times it occurs, thus : — 
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i 2 

t 2 

o 1 

r 2 

o 3 

n 2 

12 


pi It contains— 

8 3 2 triplets, 

a 1 4 pairs, 

ml 4 single letters. 

6 18 * 

12 

18 


Now, on examining^ the dictionary of all words of eighteen 
letters, it will be observed that they amount to twenty-seven, 
and that they may be arranged in six classes : — 


7 having five letters of the same kind. 
5 „ four „ 

3 „ three triplets. 

7 „ two triplets. 

3 „ one triplet. 

2 „ leven pairs. 


27 

Hence it apt)ear8 that the word sought must be one of those 
seven having two triplets, and also that it must have four 
pairs ; this reduces the question to the two words — 
misinterpretations, 
misrepresentations. 

The latter is the one sought, because its triplets are e and s, 
whilst those of the former are i and t. 

The reader who has leisure may try to find out the word of 
eighteen letters formed by the following sentence : — 

Art is not in, but Satan. 

Another amusing puzzle may be greatly assisted by these 
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dictionaries. It is called squaring words, and is thus 
practised : — ^Let the given word to be squared be Dean. It is 
to be written horizontally, and also vertically, thus > 

Dean. 


And it is required to fill up the blanks with such letters that 
each vertical column shall be the same as its corresponding 
horizontal column, thus : — 

Doan 

ease 

asks 

nest 

The various lanks of the clnuvh are easily squared ; but it 
is stated, 1 know not on what autliority, that no one has yet 
succeeded in squaring the word bishop. 

Having obtained one squared word, asiin the case of Dean, 
it will be observed that any of the letters in the two diagonals, 
d, a, k, t, — n, s, s, n, may be changed into any other letter 
which will make an English word. 

Thus Dean may be changed into such words us 


• dear 

peas 

weak 

beam 

fear 

seas 

lead 

seal 

deaf 

bear 

real 

team 


In £sct there are upwards of sixty substitutes : possibly some 
of these might render the two diagonals, d, a, k, t, and n, s, s, n, 
also Engluh words. 



CHAPTEE XIX. 

EXPERIENCE IN ST. GILESES. 

Deop-snow — Beggar in Belgravia wanted work — He said he was a Watch- 
maker — Gave his address — It was false — Met him months after — The 
same story — The same untruth — Children hired for the purpose of Beg- 
ging — Cellar in St. Giles’s — Inquired for a Boor Woman and Child — 
Landlady told mo of a Man almost starving in her back kitchen — He 
turned out to bo an accomplished Swindler — Potrboys — Caught him at 
last — Took him to Bow Street 

Soon after taking up my residence in London, I met with 
many applications from street-beggars, with various tales of 
distress. I could not imagine that all these were fictitious, 
and found great difficulty in selecting the few objects on 
whom I could bestow my very moderate means of charity. 
One severe winter I resolved on making my own personal 
observations on the most promising cases which presented 
themselves. 

The first genered principle at which I arrived was, that — 
In whatever part of London I might be, if I asked for the 
residence of a mendicant, it was pretty sure to be in a 
quarter very remote from the one in which he asked relief. 
The next was, that — 

Those mendicants who professed to want work and not 
dharity, always belonged to trades in which it was scarcely 
possible to give them employment without trusting them with 
valuable property. 
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One example will suffice. During a very severe winter, 
the ground being covered with snow, whilst passing through 
^elgrave Square, a man accosted me, declaring that he could 
get no work, and that himself and family were starving. 

I inquired his trade : he was a watchmaker. I asked for 
his address. I wrote down in my pocket-book his name, the 
street, and the number, and read it to him : it was in Clerken- 
well. The next day I went there, made particulcu: inquiries 
of the landlord, and was informed that no person of that 
name lodged in the house, or ever had lodged in it. I spoke 
to several respectable female lodgers also, who gave me the 
same information, as far as their knowledge went. 

Several months after, I met the same professional mendi- 
cant in Portland Road. Ho did not recollect me, and again 
told the same story, and again gave me the same address. 
On this, I recalled to his memory that I had seen him before : 
that he had given me the same address ; and that, having 
myself been there to inquire, I had found that his story was 
imtrue. This statement had allowed" him time to invent a 
new tale. 

With well-feigned surprise he suddenly remembered that, 
his wife, about three months ago, had told him that a strange 
gentleman liad called, and had particularly inquired for him ; 
that his wife, knowing that a writ was out against him, and 
that he was liable to be arrested, had denied that any person 
of his name reskied in the house. 

A few days f^r I went again to Olerkenwell, and received 
from the residents the answer they had given me three 
months before. 1 then went to one of the large shops for 
tools used by watchmakers near that locality, and having 
mentioned the subject to the master, he very readily asked 
amongst his shopmen whether they knew of such a person. 

B 2 
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He ass^ired me tliat, even allowing the man had not usually 
dealt at his shop, it was impossible that he should not have 
been several times there for some trifling article necessary in 
the hurry of his business. I then went to two or three other 
shops of a similar kind, and found that his name was entirely 
unknown. I therefore concluded that he was an impostor. 

I will mention one other case, because it arose entirely out 
of an accident, and could not have been foreseen. 

Living at that time much in society, I usually walked 
homo from the hot rooms of an evening party wrapped in a 
stout cloak, even though it sometimes rained. On these 
occasions I was often placed in a most painful situation. 

A half-clad miserable female, with an infant in her arms, 
and sometimes accompanied by another just able to walk, 
followed me through a drizzling rain to ask charity for her 
starving children. 

I confess it was to me a most painful effort to resist such 
an application ; yet my better reason informed me that in all 
probability these miserable children were hired for the pur- 
pose of exciting the feelings of the charitable. To give 
money to their heartless conductors could only be considered 
charitable, inasmuch as it might contribute to shorten the 
lives of their wretched victims. 

I fear I gave wrongfully many a sixpence, I inquired into 
some cases, but without any result which could enable me to 
alter the opinion I have expressed. It was in one of these 
inquiries that the singular ease I am now about to relate 
oocurred. 

In one of the densest of London fogs on a November night, 
or rather at between one and two -o’clock in the morning, I 
was inquiring, in one of the most disreputable streets in 
London-— George Street, St Giles’s, long ago pulled down, 
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enlarged, and rebuilt — ^for a female with an infant, who had 
represented herself to me as a miserable mother^ and into 
the truth of whose story I was anxious to inquire. 

I had been into several of the lowest lodging-houses, and 
into the cellars of that nest of misery and guilt, and was un- 
successful in finding the object I sought. 

Only a few of these abodes of wretchedness remained un- 
visited, when I inquired after the poor w^oman I was seeking 
of a somewhat decently clothed woman, who rented one of 
them. 

She was the weekly tenant of one of these houses, and told 
me that on the preceding night a poor woman, with a child 
wrapped up in a miserably torn shawl, had applied for a 
lodging at about eleven o’clock. It was raining hard, and the 
poor woman possessed only twopence, and the price of a bed 
in the cellar was at this house threepence. The poor woman 
went away, remarking that she must then go and pawn the 
remnant of the shawl that covered her infant. She went, but 
returned no more. 

The ancient weekly tenant then thought it necessary to 
defend, or rather to explain, her own apparently cruel con- 
duct I told her that it was unnecessary, and that even iii 
my inmost thoughts I had not cast a reproach upon her. I 
told her that, from my knowledge of the misery suffered by 
ppor people, I could readily imagine circumstances which 
might fully explain her conduct. 

Her heart, however, was too fuU, so I sat down and listened 
to her tale. She was a widow advanced in years, having no 
relatives, or even friends, to assist her in her old age. She 
was the weekly tenant of a small house in that villanous 
street, and was entirely supported by letting out every foot of 
floor which could be made available for a human being to 
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sleep upon. But the stem necessity which hung over her 
with its lAn band was this : — 

Her weekly rent became due on each Monday, and if not 
paid on that night, the next morning would see her inexorably 
turned out of her only home, and deprived of her only means 
of sustaining life. 

She was pleased at my attention to her sad tale, and, with 
a little encouragement, mentioned some'^of the experience she 
had had in her painful vocation. 

At this moment,” she said, there is lying on a rug in the 
back kitchen a young man, who has tasted nothing during the 
last two days but water from the pump on the opposite side 
of the street. He appears,” she said, to have been in better 
circumstances in other times.” 

It was now two o'clock in the morning,, in the midst of a 
dense fog. I inquired whether it would be possible at this 
hour to get some soup or meat, or anything to sustain life. I 
went dovyn into the close unventilated room, and beheld, 
stretched on a kind of thing like a couple of sacks, a pale, 
emaciated man, apparently about two or three and thirty 
years of age. I desired him to call on me the next morn- 
ing ; and, leaving my address with his landlady, left also a 
small sum of money to procure for him, if possible, present 
necessaries. 

The next morning this half-starved man called at .igy 
house, in garments scarcely covering him. I inquired into 
his history, and he told me one probably as fabulous as that 
with which he afterwards deluded me, during my own short 
aoquaintanoe with him. 

I supplied him with a few clothe^ shoes, and other things, 
just to replace the worn-out rags in which I had found him, 
and desired him in a day oi two, when he got them into a 
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servieedble form^ to oome to me^ that I might see what his 
capacity was, and by what means he could best earn a sub- 
sistence. 

It is unnecessary to enter into the long and artful stories 
he invented. The short result was this : that he had been a 
steward of a merchant ship — had been in the West Indies, 
and on other voyages ; that having, on his return from some 
voyage, been reduced by illness to spend all his little earn- 
ings, and even to sell his clothes, and having no friends in 
London, he could not go amongst the merchant captains for 
want of decent clothes to appear in. Tliis diflSculty was 
partially removed by my giving him a suit. He called one 
day to tell me that he had succeeded in getting the situation 
of steward in a small West Indiaman, and tlmt he did not like 
to sell or exchange a pair of top-boots which I had given him 
without asking my permission, which, of course, I gave. He 
told me that if he sold the boots, and purchased light, gaudy- 
coloured waistcoating, he might do a little profitable business 
with the niggers. He showed mo the card of the shop in 
Monmouth Street at which he had commenced a negotiation 
about the sale of the boots, and another, in the same street, 
at which he proposed to purchase the waistcoats. He gave 
me the name of his ship, and of its captain, and the day of 
sailing. I flattered myself that he was now in a fair position 
to get a fresh start in life. 

A few evenings after the ship was supposed to have sailed 
he called at my house, in the midst of heavy rain, apparently 
much agitated, and stated that, in raising their anchor, an 
accident had happened, by which the captain’s leg had been 
broken. 

« 

He also said that, being sent up with the ship’s boat to 
fetch the new captain, he could not resist calling at my house 



248 


OONSULTATION AT BOW STREET. 


onoe more to express all his gratitude. I confess I enter* 
tained some suspicion about this story ; but 1 said nothing. 

The next morning I found that during his visit he had 
extracted something more from my female servants, upon 
whose sympathy he had worked, and who had previously 
contributed very liberally to his wanta 

I now went to search for liim in his old haunts, and with 
much difficulty ascertained that he had been living riotously 
at some public-house in another quarter, and had been conti- 
nually drunk. 

My next step was to go to Bow Street and consult Sir 
Bichard Bimie. Having explained the case, he consulted 
several of his most skilful officers ; but none were acquainted 
with the man. Sir Bichard remarked that he was a very 
adroit fellow, and that it was doubtful whether he had actually 
committed an act of swindling. I inquired what I should do 
in case 1 found liim. The magistrate replied, “ Bring him 
before me but ho did not indicate the slightest expectation 
of my accomplishing that object. 

Having thanked Sir Bichard, I withdrew, determined, if 
the fellow were in London, 1 would catch him. 

I now renewed my inquiries, which at first were ineffec- 
tual. One day it occurred to me that, as he had shown me 
two c«srds of shopkeepers in Monmouth Street, I might pos- 
sibly, by cautious inquiry, get some clue to his whereabouts. 

Although it was Sunday when this idea occurred, I imme- 
diately commenced at one end of the street to knock at each 
door, apologize to the landlord or landlady, and, shortly 
stating my case, to inquire if they could throw any light 
upon the subject 1 went up one side of the street^ and 
down part of the other, having at two places gained some 
traces of the fellow. 
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I will say, to the credit of the then residents, some of 
whom I intruded upon at their dinner hour, that I received 
in no one instance the slightest incmlity, nor even coldness. 

The most ^important information I obtained was, that a 
certain pot-boy (name and name of his public-house both 
unknown) would probably be able to give me some clue. 

I next took my station at the northern end of Monmouth 
Street, and during three hours accosted every pot>boy who 
passed. At last I got hold of the right otic, and so ultimately 
obtained the information I wanted. 

The fellow was then arrested, and brought before Sir E. 
Birnie. The magistrate was much surprised that so clever a 
fellow should not have been known to any of his oiBcers. 
After a long examination, I stated to the magistrate, that 
though I w'as very reluctant to appear before the public in 
such a case, yet that if ho thought it a public duty, I should 
not shrink from it. Sir Richard remarked, that the incon- 
venience of my attending two or three days to prosecute would 
be very great — that the fellow was so accomplished an artist, 
tliat it was very doubtful if he could bo convicted. Ho then 
added, that the best thing to be done for 4^he man himself 
would be, if I could produce any new evidence, that lie 
should be remanded for a week, to hear it, and then be dis- 
charged with a caution from the bench. 

As my servants could give additional evidence, the follow 
was remanded for a week, then duly lectured and discharged. 

In the course of my efforts to inform myself of the real 
wants of those aiaound me, I profited much by the experience 
of one or two friends, both most excellent and kind-hearted 
men, whose official duties rendered them far more conversant 
than myself with the subject Mr. Walker and Mr. Broderip, 
both of them magistrates, were amongst my intimate friends. 
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Mr, Walker, the author of The Original,” maintained that 
no one ever was actually starred in London, except through 
his own folly or fault. 

Tlie result of my own experience leads me to recommend 
all those who do not possess time and the requisite energies 
for personal inquiries, to place the means they wish to devote 
to charity in the hands of some sensible and kind-hearted 
magistrate. 

I have been present, in the course of my life, at many cases 
brought before our London police magistrates. They possess 
an immense power of doing good — a power of making the law 
respected, not by its punishments, but by their own kindli- 
ness of manner and thoughtful consideration for the feelings 
of those brought into close contact with them. 

Plain common sense, a kind heart, and, above all, the feel- 
ings of a thorough gentleman, are invaluable qualities in a 
magistrate. They give dignity to the court over which ho 
presides, as well as an example which will be insensibly fol- 
lowed by all its officers. I have seen cases from wluch my 
own avocations have imperatively called me away, when I 
would gladly have remained to admire the kindness and the 
tact with which entangled questions have been gradually 
brought to a humane and just conclusion. 
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THEATRICAL EXPERIENCE. 

The Pliilosopher in a Tableau at the Feet of Beauty — Tableau encored — 
Philosopher at the Ojicra of ‘Don Juan’ — Visits the Water- works 
above and the dark expanse below the Stage — Seized by two Devils on 
their way up to fetch Juan — Cheated the Devils by springing off to a 
beam at an infinite distance, just as his head appeared to the Audience 
through the trap-door — The Philosopher writes a Ballet — Its rehearsal — 
Its high moral tone— Its rejection on the ground of the probable com- 
bustion of tlie Opera-house. 

1 WAS never particularly devoted to theatrical representa- 
tions. Tragedy I disliked, and comedy, which I enjoyed, 
frequently excited my feelings more than the dignity of the 
philosophic character sanctioned. In fact, I could not stand 
the reconciliation scenes. 

I did, however, occasionally, in one or two rare instances, 
assist in a tableau. I still remember my delight when per- 
sonating a dead body, with my head towards the audience, I 
lay motionless at the feet of three angels, entranced by iheir 
beauty, and whose charms still fascinate my imagination, and 
still retain their wonted power over my own sex. 

We enacted the scene so admirably that our performance 
was twice encored. But though thus 'Hhrice slain,’’ the near 
proximity of beauty speedily revived the ‘ caput mortuum ’ 
at its feet. 

On one occasion having joined a party of friends in their 
box at the opera of ‘ Don Juan,’ I escaped, by half a second, 
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a marvellotis adventure. Somewhat fatigued with the opera, 
I went behind the scenes to look at the mechanism. One of 
the scene-shifters of whom I had made an inquiry, found out 
that I, like himself, was a workman. He immediately offered 
to take me all over the theatre, and show me every part. 

We ascended to the roof to examine the ventilation, by 
which, if stopped, the spectators, in case of accident or of a row, 
might be suffocated. Also, the vast water-tanks by which, 
in cose of fire, they might be drowned. After long rambling 
and descending endless steps, I found myself in a vast dark 
and apparently boundless area; the flat wooden roof high 
above my head was supported by upright timbers, some having 
intermediate stages like large dissecting-tables. Here and 
there three lamps, rivalling rushlights, made the obscurity 
more visible, and the carpentry more incomprehensible. 

Suddenly a little bell rang — ^the signal for my scene-sliifting 
friend to take lus post. He pointed to one of the dismal 
imitations of a ruslilight, and said : “ You see that light ; on 
its left is a door, go through that, and straight on until you 
" an’ive at daylight.” Instantly my friend became invisible in 
the surrounding gloom. 

My first step when thus suddenly abandoned, was to moimt 
on a large oblong platform about six feet above the floor. 
Hero I was pliilosopliically contemplating the surrounding 
obscure vacuity, in order that I might fully comprehend the 
situation.” 

Suddenly a flash of lightning occurred. On looking up, 
high above my head 1 saw an opening as large as the platform 
on which I stood. All there was brightness. Whilst 1 was 
admiring this new light, and seeking my way to the upper and 
outer world, two devils with long forked tails jumped upon the 
platform, one at each end. 
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What do you do here said Devil No. 1. 

Before I could invent a decent excuse, Devil No. 2 ex- 
claimed: 

“ You must not come with us.” 

This was consolatory and rei^uring, so I replied — 

“ Heaven forbid.” 

During this colloquy, tlio tiible, the philosopher, and the 
devils, were all slowly moving upward to the open trap-door 
of the stage above. Seeing a beam some feet higher at a 
moderate distance, I inquired whether it was fixed and would 
bear my weight? Yes,” said Devil No. 1. 

“ But you cannot reach it at a jump,” added Devil No. 2. 

** Trust that to me,” said I, ** to get out of your clutches.” 

We had now reached the level of the desired beam, though 
not near enough for a jump. However, still ascending, we 
passed it ; then stooping my head and bending my body to 
avoid the floor of the stage, which wo were fast approaching, 
I sprang do>vn on the beam of refuge. My two missionary 
companions continued their course to the world above in 
order to convey the wicked Juan to the realms below. My 
transit through the dark, subterranean abyss to my own 
world above was rapid. I soon rejoined my companions, who 
congratulated me on what they represented as my ‘ undeserved 
escape:* kindly hoping that I might be equally fortunate 
upon some future occasion. 

Presence of mind frequently arises from having previously 
considered a variety of possible events. I had never con- 
templated such a situation, and have often asked myself and 
others what should have been my conduct, in case I liad not 
escaped from my satanic companions; but no satisfactory 
conclusion has yet presented itself. 

During one season, I had a stall at the German Opera. 
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One evening, in the cloister scene by moonlight, in the 
convent, I observed that the white bonnet of my companion 
had a pink tint : so also had the paper of our books and every 
white object around us. 

This contrast of colour suggested to me the direct use of 
coloured lights. The progress of science in producing intense 
lights by the oxy-hydrogen blowpipe, and by electricity under 
its various forms, enabled me to carry out the idea of pro- 
ducing coloured lights for theatrical representations. I made 
many experiments by filling cells formed by pieces of parallel 
plate glass with solutions of various salts of chrome of 
copper, and of other substances. 

The effects were superb. I then devised a dance, in which 
they might be splendidly exhibited. This was called the 
rainbow dance. I proposed to abolish the foot-lights, and 
instead of them to substitute four urns with flowers. These 
urns would each conceal from the audience an intense light of 
one of the following colours : blue, yellow, red, or any others 
which might be preferable. 

The rays of light would be projected from the vases towards 
the stage, and would form foiu* cones of red, blue, yellow, and 
purple light passing to its further end. 

Four groups, each of fifteen danseuses in pure white, would 
now enter on the stage. Each group would assume the colour 
of the light in which it was placed. Thus four dances each of 
a different colour would commence. Occasionally, a damsel 
from a group of one colour would spring into another group, 
thus resembling a shooting star. 

After a time, the coloured lights would expand laterally 
and overlap each other, tlius producing all the eolours of the 
rainbow. In the mean time the sixty damsels in pure white 
forming one vast ellipse, would dance round, each in turn 
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assuming, as it passed through them, all the prismatic 
colours. 

I had mentioned these experiments and ideas to a few of my 
friends, one of whom spoke of it to Mr. Lumley, the lessee of 
the Italian Opera House. He thought it promised well, and 
ultimately 1 made a series of experiments in the great concert* 
room. 

Hopes were stretched across the room, on which were hung 
in innumerable forms large sheets of patent net. The various 
folds and bendings displayed the lights under endless modifi- 
cations. Some brilliant greens, some fiery reds, blues of the 
brightest hue. Another of these was an almost perfect resem- 
blance of the dead purple powdery coating of the finest 
grapes. 

Things being thus prepared, I had a consultation with the 
eminent chef-de-bdllet as to the kind of dance and the 
nature of the steps to be adapted to these gorgeous colours. 
Thus having invented the Eainbow Dance” I became still 
more ambitious, and even thought of writing a story to intro- 
duce it, and to give it a moral character. Hence arose the 
beautiful ballet of ‘ Alethes and Iris.’ 

Alethes, a priest of the Sun, surrounded by every luxury 
that earth can lay at the feet of its god, feels, like all before 
him, that the most glorious life is sad without a comp&nion to 
sympathize with his feelings and share in his enjoyments. 
He makes, therefore, a magnificent sacrifice to the god of 
this visible creation, and prays for the gratification of his 
solitary desire. 

Apart from all the inferior orders of his class, in the midst 
(tf clouds of incense, the high priest himself becomes en- 
tranced. 

He beholds in a vision a distant and lonely spot of bright 
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li^t. Advancing towards him, it assomes'a drcnlar form, 
having a small yellow centre surrounded by a deep blu^ con* 
fined within a brilliant red circle. 

TtetAi’ning its shape, but slowly enlarging in size, it becomes 
a circular rainbow, out of which emerges a form of . beauty 
more resplendent than mortal eyes might bear. Approaching 
the Book of Fate, which lies ol^d upon a golden pedestal in 
this the deepest and most sacred portion of the Temple of the 
Sun, she opens it and inscribes in purple symbols these 
mystic signs. 


Then waging her graceful arm over the entranced high 
priest, she re-enters the aerial circle : it closes and retires. 
Alethes, recovering from the magic spells his powerful art 

had wrought, rushes to the Book of Fate, opens, and reads the 

♦ • 

revelatiou it unfolds. 

Through ocean's depths to soutlicm ice-fields roam. 

Through solid strata seek earl’s central fire, 

* Cull fnm^ach woudrous field, each distant home. 

An offering meet for her thy soul's desire. 

This gives rise to a series of moving and most instructive 
dioramas, in which the travels of Alethes are depicted. 

1. A representation of all the inhabitants of the ocean, 
comprising big fishes, lobsters, and various Crustacea^ 
mollusca, coralines, &c. 

2. A view of the antarctic’ regions, — a continent of ice 
. with an active volcano and a river of boiling water, 

supplied by geysers cutting their way through cliffs of 
blue ice. 

8. A diorama representing the animals whose various 
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remains are contained in each successive layer of the 
earth’s crust In the lower portions symptoms of 
Mcreasing heat show themselves until the centre is 
reached, which contains a liquid transparent sea, 
consisting of some fluid at a white heat, which, how- 
ever, is filled up with little infinitesimal eels, all of 
one sort, wriggling eternally. 

This would have produced a magnificent spectacle con- 
sidered merely as a show, but the moralist might, if he 
pleased, have discovered in it a profound pliilosophy. 

The ennui and lassitude felt by the priest of tlie Sun arose 
from the want of occupation for his powerful mind. The 
remedy proposed in the ballet was — look into all the works 
\ of creation. 

The central ocean of frying eels was added to assist the 
teaching of those ministers who prefer the doctrine of the 
eternity of bodily torments.* 

Taq night proposed for the experiment of the dance at 
length arrived. Two fire-engines duly prepared were placed 
on the stage under the care of a portion of the fire brigade. 

About a dozen danseuses in their wliite dresses danced' 
and attitudinized in the rays of powerful oxy-hydrogen blbw- 

• An ancestor of mine, Dr. Burthogge, a great friend of John Locko, wrote, 
I regret to say it, a book to prove tho eternity of tonnonU ; so I felt it a kirid of 
here^tary duty to give him a lift. The arguinentB, such as they are, of my 
wealthy and therefore revered ancestor are contained in n work whose title 
it ” Causa Dei ; or, an Apology for God,” wherein the perpetuity of infernal 
torments is 'evinced, and Divine justice (that notwithstanding) defended. By 
Richard Burthogge, M.D. London : Imprinted at the Three Daggers, Fleet 
^Street, 1675. 

The learned Tobias Bwinden, M.A., late rector of Guxton, in his ** Enquiry 
Into the Katore and Place of Hell,” 2ud edition, 1727, has discovered that its 
locality is in the Sun. The accurate map he gives of that luminary renders it 
highly probable that the red flames so well observed and photographed by 
Hr. De La Roe during a recent total eclipse have a real existence. 
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pipes. The various brilliant hues of coloured light had an 
admirable effect on the lovely fire-flies, especially as they 
flitted across from one region of coloured light to another; 

A few days after I called on Mr. Lumley, to inquire what 
conclusion he had arrived at He expressed great admiration 
at the brilliancy of the coloiirs and the effect of the Sainbow 
Dance, but much feared the danger of fire. I tried to reas- 
sure him ; and to show that I apprehended no danger from 
fire, added, that I should myself be present every night. 
Mr. Lumley remai-ked that if the house were burnt his cus- 
tomers would also bo burnt with it. This certainly was a 
valid objection, for though he could have insured the building, 
he could not have insured his audience. 
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ELECTIONEERINa EXPERIENCE. 

The late I/)rd Lyndlmrst candidate for the University of Cambridge — The 
Philosopher refuses to vote for him — The reason wliy — Example of un- 
rivalled virtue — In 1829 Mr. Cavendish was a Candidate for that Uni- 
versity — ^I'he Author was Chairman of his London Committee — Motives 
for putting iikmi on Committees — Of the pairing Sub-Committee — 
Motives for Voting — Means of influencing Voters — Voters brought from 
Berlin and from India — Pflt'ctions after the Reform Bill, 1832 — The 
Author again requested to be Clminnan of Mr. Cavendish’s Committee — 
Reserves three days in case of a Contest for Bridgenorth — It occurs, but 
is arranged — Bridgenorth being secure, the Author gets up a Contest for 
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tliree days — Reflections on S(iuibs — Borough of Finsbury — Adventure 
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Stroud — Declined — Reflections on improixir influence on Voters, 

When the late Lord Lyndhurst was a candidate for the re- 
presentation of the University of Cambridge, I met Mr, , 

a Whig in politics, and a great friend of Dr. Wollaston. 
After the usual salutation, he said, “ I hope you will go down 
" to Cambridge and vote for our friend Copley.” I made no 
answer, but, looking full in his &C6, waited for some explana- 
tion. Oh,” said Mr. ^ I see what you mean. You 

think him a Tpry ; Copley still is what he always has been 
— a republican.” I replied that I was equally unable to 
vote for him upon that ground, and wished my friend good 
morning. 

8 2 
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A few evenings after I met the beautiful Lady Copley, 
who also canvassed me for my vote for her husband. I had 
the energy to resist even this temptation, which I should not 
have ventured to mention did not the poll-book enable me to 
refer to it as a witness of my unrivalled virtue. 

Some years after, in 1829, a vacancy again arose in the 
representation of the University of Cambridge. Mr. Caven- 
dish having recently waived the privilege of his rank, which 
entitled him, after a residence of two years, to take the 
degree of Master of Arts, had entered into competition with 
the whole of the young men of his own standing, and had 
obtained thie distinguished position of second wrangler and 
senior Smith’s prize man. Under such circumstances, it was 
quite natural that all tliose who felt it important that the 
accidental aristocracy of birth should be able to maintain its 
position by the higher claim of superior knowledge ; as well 
as all those who took a just pride in their Alma Mater, should 
wish to send such a man as their representative to the House 
of Commons. 

A very large meeting of the electors was held in London, 
over which the Earl of Euston presided. It was unanimously 
resolved to nominate Mr. Cavendish as a proper person to 
represent the Univei-sity of Cambridge in the House of 
Commons. A committee was appointed to carry on the 
election, of which I was nominated chairman. Similar pro- 
ceedings took place at Cambridge. The family of the young 
but distinguished candidate were not at first very willing to 
enter upon the contest. As it advanced, the committee-room 
became daily more and more frequented. Ultimately, in the 
midst of the London season, and during the sitting of the 
House of Commons, this single election excited an intense 
interest amongst men of all parties, whilst those who sup- 
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ported Mr. Cavendish upon higher grounds were not less 
active than the most energetic of his political supporters. 

At all elections some few men, perhaps from four or five 
up to ten or twelve, do all the difficult and real work of the 
committee. The committee itself is, for several reasons, 
generally very numerous. 

All who are supposed to have weight are, of course, put 
upon it. 

Many who wish to appear to have weight get their names 
upon it. 

Some get put upon it thinking to establish a political claim 
upon the party. 

Others because they like to see their names in the news- 
papers. 

Others again, who, if not on his committee, would vote 
against the candidate. 

There are also idlers and busybodies, who go there to talk 
or to carry away something to talk about, which may give 
them importance in their own circle. 

Young lawyers, of both departments of the profession, are 
very numerous, possessing acute perceptions of professional 
advantage. 

A jester and a good story-teller are very useful; but a 
jolly and enterprising professor of rhodomontade is on some 
occasions invaluable — more especially if he is not an Irish- 
man. 

Occasionally a few simply honest men are found upon 
committees. These are useful as adjuncts to give a kind of 
high moral character to the cause ; but the rest of the com- 
mittee generally think them bores, and when they diiGTer 
upon any point from the worldly members, it is invariably 
whispered that they are crotchety fellows. 
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When any peculiarly delicate question arises, it is sometimes 
important to eliminate one or more of them temporarily from 
the real committee of management. This is accomplished (as 
in graver matters) by sending him on an embassy, usually to 
one of the adepts, with a confidential mission on a subject re- 
presented to him as of great importance. The adept respect- 
fully asks for his view of the subject, rather opposes it, but 
not too strongly ; is at last convinced, and ultimately entirely 
adopts it. The adept then enters upon the honest simple- 
ton’s crotchet, trots it out in the most indulgent manner, and 
at length sends him back, having done the double service of 
withdrawing him from a consultation at which he might have 
impeded the good cause, and also of enabling him at any 
future time to declare truly, if necessary, that he never was 
present at any meeting at which even a questionable course 
had been proposed. 

One of the most difficult as well as of the most important 
departments of some elections is the pairing sub-committee. 
When I had myself to arrange it, I generally picked out two 
of the cleverest and most quick-witted of the committee. I 
told them I had perfect confidence in their judgment and 
discretion, and therefore constituted them a sub-committee, 
with absolute power on all questions of pairing. I also 
entirely forbade any appeal to myself. I then advised them 
to have attached to them a couple of good and entertaining 
talkers, to hold in play the applicants while they retired to 
ascertain the policy of the proposed pair. 

Upon one occasion, when both my persuasive gentlemen 
were absent, I was obliged to ofiSciate myselfi I soon dis- 
covered that the adverse vote was very lukewarm in his own 
cause> and was also very averse to the prospect of missing a 
great cricket-match if he went to the poll. Whilst my 
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pairing committee were making the necessary inquiries, 1 
was so fortunate as to secure the promise of his vote for my 
own candidate at the succeeding election. In the meantime 
the paising committee had kindly taken measures to save him 
from missing his cricket-match without, however, wasting a 
pair. 

Yet notwithstanding all my efforts to introduce primitive 
virtue into electioneering, I did not always succeed. About 
a dozen years had elapsed after one of the elections I had 
managed, when the subject was mentioned at a largo dinner- 
tiible. A supporter of the adverse political party, referring 
to the contest, stated as a merit in his friends tliat they had 
succeeded in outwitting their opponents, for on one occasion 
they had got a man on their side who had unluckily just 
broken his arm, whom tliey succeeded in pairing off against 
a sound man of their adversaries. Remembering my able 
coadjutors in that contest, I had little doubt that a good 
explanation existed ; so the next time I met one of them I 
mentioned the circumstance. He at once admitted the fact, 
and said, We knew perfectly well that the man’s arm was 

broken ; but our man, whom We paired off against him, had 
** no vote'* He then added, ‘‘ Wo were afraid to tell you of 
** our success.” To which I replied, “You acted with great 
“ discretion.” 

University elections are of quite a different class from all 
other§. The nature of the influences to be brought to bear 
upon the voters is of a peculiar kind : the clerical element is 
large, and they are for the greater part expectant of ’some- 
thing better hereafter. 

The first thing to be done in any election contest is to get 
as exact a list as possible of the names and addresses of the 
voters. In a university contest the chairman should adopt 
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certain letters or other signs to be used in his own private 
copy attac;bed to the names of the clerical voters. These 
should indicate — 

The books such voter may have written. • 

The nature of his preferment. 

The source whence derived. 

The nature of his expectations. 

The source whence expected. 

The age of the impediment. 

The state of its health. 

The chance of its promotion. 

Possessed of a full knowledge of all these circumstances, a 
paragraph in a newspaper regretting the alarming state of 
health of some eminent divine will frequently decide the 
oscillation even of a cautious voter. 

This dodge is the more easily practised because some 
eminent divines, on the approach of an univemity election, 
occasionally become ill, and even take to their bed, in order 
to avoid the bore of being canvassed, or of committing 
themselves until they see how the land lies.” 

The motives which induce men to act upon election com- 
mittees are various. Tlie hope of advancement is a powerful 
motive. It >vas stated to me by some of my committee, that 
every really working member of the committee which a few 
years before had managed the election of Copley for the 
University of Cambridge had already been rewarded by^place 
or advancement 

My two most active lieutenants in the two contests^ for 
Cambridge, to which I have referred, were not neglected. 
One of them shortly after became a Master in Chancery, and 
the other bad a place in India, producing £10,000 a year. 
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The highest compliment, however, that party ctfn pay to 
those who thus assist them is entirely to ignore their service, 
and pass them over on every occasion. This may be done 
with impunity to the very few who have such strong convic- 
tions that no amount of neglect or ill-usago can cause them 
to desert those principles of the soundness of which their 
reason is convinced. This course has also the great advantage 
of economizing patronage. 

Always ascertain who are the personal enemies of tho 
opposing candidate. If skilfully managed, you may safely 
depend upon their becoming the warmest friends of your own. 
Their enthusiasm can be easily stimulated : their zeal in the 
cause may shame some of your own lukewarm friends into 
greater earnestness. Men will always give themselves tenfold 
more trouble to crush a man obnoxious to their hatred than 
they will take to serve their most favoured ally. 

When I have been chairman of an elerjtion committee I 
have found it advantageous to commence my duties early in 
the morning, and to remain until late at night. There is 
always something to be done for the advancement of the 
cause. In the first Cambridge election in which I took part 
I invariably remained at my post until midnight ; and in the 
second, I was seldom absent at that hour. 

One evening, being alone, I employed myself in looking 
through our lists to find the names of all voters at that period 
unaccounted for. The first name which attracted my atten- 
tion was that of a liberal with whom 1 was personally unac* 
qoainted. The next day I set at work one of my investigating 
committee. In the course of the following day, he had traced 
out the voter, who at that time was at Berlin. As there was 
ample time for his return, a friend was employed to write to 
him, and he returned and voted for our candidate. 
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On another evening, the name of Minchin turned up on 
the list. I remembered the man, whom 1 had met very 
frequently at the rooms of one of my most intimate Mends; 
but I had not seen him for nearly twenty years. 

The next day, after many inquiries, I found that he 
had been lost sight of for a long time, and it was believed 
that he had gone out to India. I immediately sent a note 
to a friend of mine, Captain llobert Locke, who commanded 
an Indiaman, to beg of him to look in upon me at the 
committee-room. In two hours he called and informed me 
that Minchin was a barrister at Calcutta, and was about to 
return to England. On my expressing a wish for further 
particulars, he kindly went into the City to procure informa- 
tion, and on his return told me that Minchin was on his 
voyage homo in the ** Herefordshire,” an excellent ship. It 
was due on a certain day, about a fortnight thence, and would 
in all probability not be three days behind its time. 

In the evening, being again alone in the committee-room, 
I resumed the Minchin question, and found that he might 
possibly arrive on the second of the three days’ polling, I 
therefore wrote the following letter : — 

Dear Minchin, 

If twenty years have not 'altered your political prin- 
ciples, we have now an opportimity of getting in a Liberal to 
represent our University. 

The three days of polling are - 

. K you arrive in time, pray come immediately to my com- 
mittee-room in Cockspur Street 

Yours truly, 

C. Babbage. 

I addressed this letter to Minchin at Portsmouth, and 
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making two copies of it, directed them to two other sea- 
ports. When I put these letters into the basket, I smiled 
at my own simplicity in speculating on the triple improba- 
bility — . 

1. That Mincliin should ever get my letter. 

2. That his sliip, wliich was expected, should really 

arrive on the second or third of tlie three days of 
polling. 

3. That a young lawyer should not have changed his 

political principles in twenty years. 

However, I considered that the chance of this election 
lottery-ticket winning for us a vote, although very small, 
was at least worth the three sheets of letter-paper which it 
cost our candidate. 

Amidst the bustle of the election this subject was entirely 
forgotten. The first day of polling arrived, and was con- 
cluded, and as usual I was sitting, at midnight, alone in the 
largo committee-room, when the door opened, and there 
entered a man enveloped in a huge box-coat, who advanced 
towards me. He held out his hand, and grasping mine, said, 

I have not altered my political principles.” This was 
Minchin, to whom the pilot, cruizing about on the look-out 
for the ** Herefordshire,” had delivered a packet of letters. 

The first letter Minchin opened was mine. He imme- 
diately went below, told his wife that he must get into the 
boat which had just put the pilot on board, and hasten to 
Cambridge, whilst she remained with the children to pursue 
their voyage to London. Minchin returned in the pilot-boat 
to Portsmouth, found a coach just ready to start, got up on 
the roof, Korrowed a box-coat^ and on arriving in London, 
drove directly to the committee-room. Finding that it 
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would be most convenient to Minchin to start immediately 
for Cambridge, I sent oflF a note to the Temple for the most 
entertaining man * upon the committee ; % introduced him to 
Minchin, and they posted down to Cambridge, and voted on 
the second day. 

Greatly to the credit and to the advantage of the Univer- 
sity, Mr. Cavendish was elected on this occasion. 

In May, 1832, after the passing of the Reform Bill, there 
was a dissolution of Parliament. At the general election 
which ensued. Lord Palmerston and Mr. Cavendish, the two 
former members, again became candidates. Two of the most 
active members of Mr. Cavendish’s former committee called 
upon me, one of whom began speaking in somewhat compli- 
mentary phrases of our young candidate. I was listening 
attentively to all that could be said in favour of the Cavendish 
family, when his companion, suddenly interrupting him, said, 

« No, that won’t do for Babbage.” He then continued, 

in terms which I have no wish to repeat, to speak of our 
candidate, and concluded by saying, tliat they expressed 
the opinion of all the working members of the former com- 
mittee, and came by their desire to request me again to take 
the chair during the approaching contest ; stating, also, that 
there was no other man under whom they would all willingly 
act- He then entreated me to'be their chairman, not for the 
sake of the Cavendishes, but for the sake of the cause. 

This appeal was irresistible. 1 immediately acceded to 
their request, but with one reservation, in case my brother-in- 
law’s seat was contested, that I should have three days to 
help him at Bridgenorth- 

ITnder such circumstances the contest commenced. I can 
* My friend, John Elliott Drinkwater, afterwards Bethnne. 
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truly add, that amongst the many elections in which I have 
taken an active working share, none was ever carried on 
with greater zeal, nor were greater efforts ever made to attain 
success. 

1 had good reason at its commencement to doubt the 
success of our candidate: not from any defect on his part, 
but entirely on political grounds. The same reasons induced 
me to suppose that Lord Palmerston’s scat was equally in 
danger. Of course, a tone of perfect confidence was sus- 
tained, and, but for a very inopportune petition signed by a 
considerable number of members of the University, I believe 
that we might have managed, by a compromise with the 
other party, to have secured one seat for our own. As it 
was, however, both the Liberal candidates were defeated. 

The contingency I had anticipated did occur. I was sent 
for, and went down by the mail to assist Mr. Wolrycho Wliit- 
more. On my arrival, I found that circumstances had entirely 
changed, and not only my brother-in-law, but also Mr. Foster, 
a large iron-master, was to be returned for Bridgenorth with- 
out a contest. 

As soon as I was informed of this arrangement, I took im- 
mediate measures for rejoining my committee in Cockspur 
Street On reaching Bridgenorth, it appeared that four hours 
would elapse before the mail to London could arrive. I 
fortunately found a great number of Mr. Foster’s most influ- 
ential supporters assembled at the hotel, comprising amongst 
them many of the largest iron-masters and manufacturers in 
the county. They were naturally elated at the success of 
their friend, which secured to their class a certain amount of 
influence in the House of CommCns. In the course of con- 
versation, mention was made of the utter neglect of the manu- 
facturing interests of the district by their county members. 
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I remarked, that it depended upon themselTes to remedy this 
evil, and inquired whether they were seriously disposed to 
work. One of the party, who had greatly assisted me when 1 
was managing another contest, and who had ridden over four 
counties in search of votes for us, appealed to my own expe- 
rience of their energy. After some discussion, I suggested 
that they should start a rival candidate of their own for the 
county. 

I then proposed to retire into another room and draw up 
an address to the freeholders, and also placards, to be stuck up 
in every town and village in the county. I desired them, in 
the mean time, to divide the county into districts, of such 
size that one of our party could in the course of a day go to 
every town and largo village in his district, and arrange w ith 
one or more tradesmen in our interest to exhibit the address 
in their shop-windows. I also desired them to make an esti- 
mate of the number of large and small placards necessary for 
each town and village, in order that we might ascertain how 
many of each need bo printed. 

I returned with the addresses to the freeholders. In these 
the characters of their late members were lightly sketched, 
and the public were informed that a committee in the liberal 
interest was sitting in oyory town in the county, and that at 
the proper time the name of a fit candidate would be an- 
nounced. 

My friends cordially concurring in these sentiments, unani- 
mously adopted tlie addresses, undertook to publish them 
in tlie newspapers, to arrange their distribution, and organize 
committees throughout the county. They were, of course, 
very anxious to know who*was to be their candidate. I told 
them at once that it was not to be* expected that they could 
succeed in their first attempt, but that such a course would 
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assuredly secure for them in future mudi* more attention to 
their inte^sts from their county members. With respect to 
a candidate, if they could not themselves find one, these pla- 
cards and advertisements would without doubt produce one. 

I may here mention that a member of the Cambridge 
committee in Cockspur Street had taken rooms at the Gix)wn 
and Anchor, and, in conjunction with many other Liberals, 
instituted the Patriotic Fund, for the purpose of collecting 
subscriptions for tlie support of liberal candidates at the first 
elections under the Reform Bill. A very large sum was soon 
subscribed. 

In the broadsides and placards issued in Sliropshire, I had 
taken care to allude to this fund in large capitals. 

I now got into the mail for London, amidst the hearty 
congratulations of my Shropshire friends. During the few 
minutes’ rest at Northampton, I had an opportunity of seeing 
a member of the Liberal committee and of infonning him of 
our proceedings in Sliropshire, and afterwards of conveying 
his report of the prospects of the contest in that town to our 
friends in London. 

Two or three days after every town, and almost every 
village in Sliropshire, was enlightened by my placards ; and 
in the course of a few days more, t^ree candidates were in 
the field. 

On my return to London 1 communicated with the Patriotic 
Fund, who sent down 500Z. to support the party in Shropshire. 
After a short contest the Liberal party was of couise beaten ; 
but the diversion produced the intended effect. 

One portion of electioneering tactics is thought to consist 
in the manufacture of squibs. These should never give pain 
nor allude to any personal defect or inevitable evil. They 
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ought either to produce a broad laugh or that inyoluntary smile 
which true wit usually provokes. They are productive of 
little effect except the amusement of the supporters engaged 
in carrying on the contest 

My own share in elections has generally been in more 
serious departments. I remember, however, a very harmless 
squib which I believed equally amused both parties, and 
which, 1 was subsequently informed, was concocted in Mr. 
Cavendish’s committee-room. 

High mathematical knowledge is by no means a very great 
qualification in a candidate for the House . of Commons, nor 
is the absence of it any disparagement In the contest to 
which I refer, the late Mr. Goulburn was opposed to Mr. 
Cavendish. The following paragraph appeared in the 
* Morning Post :* — 

“ Tho Whigs lay great stress on the academical distinction attained by 
“ Mr. Cavendish. Mr. G oulburn, it is true, was not a candidate for university 
** honours ; but his scientific attainments are by no means insignificant. Ho 
“ has succeeded in the exact rectification of a circular arc ; and he has like- 
** wise discovered the equation of the lunar caustic, a problem likely to prove 
“ of great value in nautical astronomy,” 

It appears that late one evening a cab drove up in hot 
haste to the office of the * Morning Post,’ delivered the copy 
as coming from Mr. Giulburn’s committee, and at the same 
time ordered fifty extra copies of the ‘Post’ to be sent next 
morning to their committee-room. 


During my own contest for the borough of Finsbury few 
incidents worth note occurred. One day, as I was returning 
in an omnibus from tho City, an opportunity presented itself 
by which I acquired a few votes. A gentleman at the extreme 
end of the omnibus being about to leave it, asked the con* 
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(diictor to give him change for a sovereign. Those around 
expressed their opinion that he would acquire bad silver by 
the exchange. Oh hearing this remonstrance, I thought it 
a. good opportunity to make a little political capital, which 
might perhaps be improved by a slight delay. So I did not 
volunteer my services until a neighbour of the capitalist 
who possessed the sovereign had oifered him the loan 'of a 
sixpence. It was quite clear that the borrower would ask 
for the address of the lender, and tolerably certain that it 
would be in some distant locality. So, in fact, it turned out : 
Richmond being the abode of the benevolent one. Other 
liberal individuals offered their services, but they only pos- 
sessed half-sovereigns and half-crowns. 

In the mean time I had taken from my well-loaded breast- 
pocket one of my own charming addresses to my highly-cul- 
tivated and independent constituents, and having also a 
bright sixpence in my hand, I immediately offered the latter 
as a loan, and the former as my address for repayment. 1 
remarked at the same time that my committee-room on 
Holbom Hill, at which I was about to alight, would be open 
continually for the next five weeks. This offer was imme- 
diately accepted, and further extensive demands were in- 
stantly made upon my pocket for oth6r copies of my address. 

My immediate neighbour, having read its fascinating con- 
tents, applied to me for more copies, saying that he highly 
agreed with my sound and patriotic views, would at once 
promise me. six votes, and added that he would also imme- 
diately commence a canvass in his own district. On arriving 
at my committee-room 1 had already acquired other sup- 
porters. Indeed, I am pretty sure I carried the whole of my 
feUow-passengers with me : for I left the omnibus amidst the 
hearty cheers of my newly-acquired fnends. 
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About a year or two after this long-forgotten loan, I re- 
ceived a letter from a gentleman whose name I did not 
recognize as being one of my too numerous correspondents. 
It commenced thus : — Sir, I am the gentleman to whom 
‘‘you lent sixpence in the omnibus.” He then went on 
to state, in terms too flattering for me to repeat, that he 
had watched the Finsbury election with the greatest interest, 
and much deplored the taste of the electors in rejecting 
so, &c. &c., a candidate. My friend then informed me of an 
approaching vacancy in the borough of Stroud, in which town 
he resided. He proceeded to give me an outline of the state 
of opinion, and of the wants of the electors, and concluded 
by saying he was certain that my opinions would be very 
favourably received. He also assured me, if I decided on 
offering my services to the constituency, that he should have 
great pleasure in giving mo every support in his power. In 
reply, I cordially thanked him for liis generous ofier, but 
declined the proposed honour. In fact, I was not peculiarly 
desirous of wasting my time for the benefit of my country. 
The constituency of Finsbury had already expressed their 
opinion that Mr. Wakley and Mr, Thomas Duncombe were 
fitter than myself to represent them in Parliament, and in 
that decision I most cordially concurred. 

During some of the early contests for the borough of Mary- 
lebone, it too frequently occurred that ladies drove round to 
their various tradesmen to canvass for their votes, threaten- 
ing, in case of refusal, to withdraw their custom. This un- 
feminine conduct -occasionally drew upon them unpleasant 
though well-deserved rebukes. 

In one of those contests I took a considerable interest in 
favour of a candidate whom I shall call Mr. A. Meeting 
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a very respectable tradesman — a plumber and painter, whom 
I had employed in decorating my own house — I asked him 
how he intended to vote. He replied that he wished to vote 
for Mr. A,, but that one of his customers had been to his shop 
and asked him to vote for Mr. Z., threatening, in case he 
declined, never to employ him again. 

I inquired whether his customer’s house was larger than 
mine, to which he replied that mine was twice the size of the 
other, I then asked whether his customer was a younger 
man than myself, to this ho replied, “ He is a much older 
man. 

I then asked him what he would do if I adopted the same 
line of conduct, and insisted on his voting for my friend 
IMr. A. This query was unanswerable. Of course I did not 
attempt to make him violate his extorted promise. 

Such conduct is disgraceful, and if of frequent oc<?lirrenco 
would have a tendency to introdiK'o the vote by ballot; a 
mode of voting for representatives which, in my opinion, 
nothing short of the strongest necessity could justify. 

The election for Finsbury gave occasion to the following 
'jeu d'esprit, which, as a specimen of the electioneering aqutbs 
of the day, I give in extenso : — 



CHAFTER XXII. 


SCENE FROM A NEW AFTER-PIECE, 

CALLED 

“ Politics and Poetry or, “ The Decline of Scieiu^T 


DRAMATIS PERSON.®:. 

PEOPLE OF FASHZOlf:— 

Turnstile, a retired Philosopher , M.P.for Shoreditch, 

Lord Flumm, a Tory nobleman of ancient family. 

Countess of Flumm, his wife. 

Lady Selina, their daughter. . 

Hon, Mbs. Fubsby, stster of the Countess. 

WHIGS:-- 

Lord •A., Prime Minister. 

Closewind, Fir^ Lord of the Admiralty, 

Shift, Secretary at War, 

Smooth, Secretary for the Coitonxes; also M,P.for Shoreditch. 

TORIES:-- 
Lord Gbobob, 

Lord Charles, 

Marquis of Flamborouoh, 

Dick Trim, a former Whipper-in, 

SHOREDITCH ELECTORS:— 

Highway, a Radioed. 

Gridin, Colonel of the Lumber Troop, 

Tripes, his Lwutenant. 

PHILOSOPHERS:— 

Sir Orlando Windfali., Knt. R. Han. Guelph. Order, an Astronomical 
Observer, 

Sir Simon Smuqo, Knt. R. Han. Gnelpb. Order, Prtfessor <f Botanism. 
Atall, an Episcoj^ng Mathematician, Dean nf Cantetbury. 

Btxways, a Cakulating Officer, 

Other lards — Conservative and Whig, 


Members of the Conservative Clvh, 


The Scene is laid in London ; principally at the West-end of the Town. 
The time is near the end of May, 1835. 
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SCENES, &c.. Extracted. 


ACT I. 

Scene I. — Committee-room of the C&tieervativee^ Charlee^ 
street ; Lord Flumm ; Marquis of Flamborough ; liORO 
Georq^:; Lord Charles; other Tory Lords^ and Trim. 
A table covered with papers; Lord Charles smoking a 
cigar ; Lord George half asleep in an arm-chair; Trim 
biLsy in looking over a list of the House of Commons. 

Trim. It will bo a devilish close run I see I — yet I think we 
might manage some of them {Pause). Does anybody know 
Turnstile f 

Marquis. Never heard of him ! 

Lord Qeorge. {Mumbling). The reform Member for Pud- 
diedock, isn’t he ? — the author of a book on Pinmaking, and 
things of tliat kind. An ironmonger in Newgate-street 1 
Trim. No, no! Member for Shoreditch; — with Smooth, 
the Colonial Secretary ! 

Lord Charles. {Taking the cigar from his mouthy I think 
Pve heard something of him at Cambridge : he was Neifr-' 
tonian Profeswr of Chemistry when I was at College. 

2Ww. Can’t we talk him over? 

Lord Charles. No, no I he is too sharp for that. 

Trim. Will anybody speak to him ?— and if he won’t vote 
with us, keep him out of the way. 

Marquis. Perhaps a hint at an appointment ! — 

Lord Charles. Nor that either ; he is a fellow of some 
spirit ; and devilish proud. 
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Lord Flumm. But what are his tastes ? — how does he 
employ himself? — who are his friends ? 

Trim. Why he’s — sort of a — philosopher, — ^that wants to 
be a man of the world ! 

LordFlumm. Oh!— now I begin to recollect; — must 
have seen him at Sir Phillip’s. Leave him to me ; — think 
Lady Flumm and my daughter can manage to keep him 
quiet on Thursday night. 

Trim. But for Tuesday, — my Lord ? 

L(yrd Flumm. Two nights ! — Then I must try what I can 
do for you, myself. \Exit. 

Scene IV. — Oroovenor-oquare. 

Enter Turnstile, musing. 

Turnstile. This will never do ! They make use of me, and 
laugh at me in their sleeves; — push me round and go by. 
That break down was a devil of a business [ They didn’t 
laugh out to be sure ; but they coughed and looked unutter- 
ably ! ! And where is this to end ? What shall I have to 
show for it ? Confounded loss of time ; — ^to hear those fellows 
prosing, instead of seeing the occultation last night. And 
that book of Ls.’ ; so much that I had begun upon, — ^and 
might have finished! It never will do! {Rousing himself 
after a pause.) But knowledge, after all, is jlower ! That 
at least is certain,— power — to do what? to refuse Lord 
Doodle’s invitation ; and to ask Lord Humbug for a favour, 
which it is ten to one he will refuse 1 But the Royal Society 
is defunct! That I have accomplished. Gilbert, and the 
Duke ! and the Secretaries ! I have driven them aU before 
me! — and, now, though I must not be a knight of the 
Guelphic order, (yet a riband is a pretty looking thing ! and 
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a star too ! — 1 will show that 1 cau teach ihm how to make 
knijjlits ; and describe the decorations that other men are to 
wear. But here comes Lord Fluinm, and I am saved the 
bore of calling uiwn him. 


Scene V. 

Enter Loku Flcmm. 

Lari Flumm, Mr. Turnstile, if 1 clo not mistake ! My dear 
Turnstile: how glad I am to stse yoti again I it was kind of 
Sir Phillip to introduce me. You know that you are near 
our house ; and Lady Flumm will be so happy 

Turnstile, In truth, my Lord, I was about to call u|)on you. 
After what you were so good os to say last night, I took tho 
first opiwrtimity. 

Lord Flumm. Well, that i» kind. But you did not speak 
last night How came that ? I don’t find yon in the paper, 
yet the subjeiit was quite your own. Tallow and bar-iron, 
raw materials and machinery. Ah, my dear sir 1 when 
science condescends to come among us mortals, tho effects to 
be expected are wonderful indeed ! 

Turnstile. My Lord, you flatter. But we have reached 
your door. (Aside.) [Confound him !— But I am glad he was 
not in the house. It’s clear he hasn’t heturd of the break 
down.] 

JLord Flumm. Whilo I havq you to myself, Turnstile, 
remember that you dine with me on Tuesday. 1 am to have 

two friends. Lord S and Sir George Y , who wish 

very much to be acquainted with you. Half-past seven. 

TumstUe. You are very good, my lord. I dare not refuse 
so kind an invitation. [Exeunt. 



280 


ELECTIONEEKING SQUIB. 


SosNB VI — ^Lady Flumm’s drawing-room. Ladt Flumm 

at the writing-table. Mrs. Fubsey at teork m a eofa. 

Enter Lord Flcmm and Turnstile. 

Lord Flumm. Lady Flumm, this is Mr. Turnstile, whom 
you have so long wished to know. Mr. Turnstile, — Lady 
Flumm. 

Lady Flumm. The Mr. Turnstile. My dear sir, I am too 
happy to see you. We had just been speaking of your 
delightful book. Selina I (Calling.) [J^<er Lady Selina.] 
This is Mr. Turnstile. 

Lady Selina. Indeed I 

Lady Flumtn. Yes, iudee<l ! You see he is a mortal nmu 
after all. Bring mo, my love, the book you will lind open 
on the table in the boudoir. I wish to show Mr. Tumstije 
the passages I have marked this morning. 

Lady Selina. (Returning with the book, and running over 
the learn.) “ Lace made by caterpillars.” — “ Steam-engines 
with fairy fingers.” — “ liobe of nature.” — “ Sun of science.” — 
“ Paltering worshipper.” — “ Altar of truth.” It i», indeed, 
delightful I The taste, the poetical imagination, are sur- 
prising. I hope, Mr. Turnstile, — indeed I am sure, that you 
love music ? 

TumetOe. Not very particularly, 1 must acknowledge 
(omUing) ; a barrel-organ is the instnunent most in my way. 

Lady Flumm. (Smiling.) Music and machinery, Mr. Turn- 
stile. Polite literature and mathematics. Yon do know how 
to combine.* Others must judge of the profounder parts of 
your works ; but the style, and the &ncy, are what I should 
most admire. — ^You dine with Lord Flumm, he tells me, on 
Tuesday. Now you must come to iw on Thursday night. 

2WrN«(»fe. I am sorry to say, that, cm recollection, 1 ot^ht to 
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hare apologized to Lord Flumm. The Pottery Question 
stands for Tuesday; and I should be there, as .one of the 
Committee; and Thursday, your Ladyship knows, is the 
second reading of the Place and Pension BOl. 

Lady Mumm. Oh, we are Staffordshire people ! that will 
excuse you to the pottery folks; and, for Thursday, I will 
absolutely take no excuse. We have Pasta and ll^onzellil 
IHjrhaps a quadrille afterwards — (you dance, Mr. Turnstile ?) 

— and Lady Sophia C and her cousin, Lord F , have 

said 90 much about those beautiful passages at the end of your 
book, that they will be quite distippointed if I do not keep 
my promise to introduce them. (Touching his arm with her 
finger.) 

TumatUe. Your Ladyship knows how to conquer : I feel 
that I cannot refuse. [Exit. 

Scene VII. — Orof/benor-square ; h^ore Lord Flumm’s 

home. 

Enter Turnstile, from the home. 

Turnstile. This is all very delightful ; but what will they 
say at Shoreditch? — ^twice in one week absent from the 
House, and at two Tory parties. 

Enter Gsiskin, hastily, heated ; his hcd in his left hand ; a 
pocket-handkerchief in Ms right. 

Qriakm. Mr. Turnstile, I’m glad to find you ; just called 
on yon, as 1 came to this quarter to look aftm* a cukomer — 
long way from the City — sorry not to hear from you. 

Turnstile. Why, really, Mr. Griskin, I am very sorry; 
but I am not acquainted with the Commande]>in<chief. And 
l-must say that I shonld not know how to press for the con* 
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tract, knowing that your nephew’s prices are- thirty per cent., 
at least, above the market. 

Chriikin. That’s being rather nice, I should say, Mr. Turn- 
Htile. My nephew is as good a lad as ever stood in shoe- 
leatlier ; and has six good wotes in Shoreditch, — and, as to 
myself, Mr. Turnstile, I must *say that, after all I did at 
your elo^ition — and in such wery hot weather — I did not 
expect you’d bo so wery particular about a small matter. — 
Sir, I wish you a good morning. 

Tunutik. {Bowing and looking after him) So tliis fellow, 
like the rest of them, thinks that I am to do his jobs, and to 
neglect my own. And this is your reformed Parliament. 


Scene IX. — The street^ near Tuknstile’s house. 

Enter Tripes and Smooth, meeting. 

Smooth. {Taking both Tripes’ hands). My dear Tripes, 
how d’ye do? — Pray, how is your good lady? — What a jolly 
jMirty at your house last night I and Mrs. Tripes, 1 hope, is 
none tlio worse for it ? 

Tripes. Oh dear sir, no ! Mrs. Tripes and my daughters 
were so pleased with your Scotch singing. 

Smooth. And your boys, how are they ? — fine, promising, 
active fellows. — You’ve heard from MacLeecli? 

• Tripes. Just received the note as I left home. 

Smooth. All is quite right, you see, your cousin has the 
appointment at the Gape. I knew MacLeech was just the 
man for the details. A ship, I find, is to sail in about three 
weeks ; and {signijicantlg) I don’t think your cousin need bo 
very scrupulous about flight and passage. 

IVipes. You are too good, Mr. Smooth. I’m sure if any- 
thing that I can do,— my sense of all your kindness 
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Smooth. I was thinking, when I saw those fine lads of 
yours, that another assistant to my under secretary’s deputy 
— but (between you and me) Hume thinks that one is more 
than enough. We must wait a little. 

Takes Tripes’ arm. [Exeunt. 

« 

Scene X. — Turnstile’s parlour^ llj am. Breakfast mi 
the table ; pamphlets and newspapers. In the earners of the 
room, books and philosophical instruments, dust^ and thrown 
together ; heaps of Parliamentary Reports lying above them. 
Tuusntile ahne, musing, and looking over some journals. 

Turnstih. This headache ! Impossible to sleep when ono 
goes to bed by daylight. Experiments Ly Arago ! Ah ! a 
paper by Cauchy, on my own subject. Hut hero is this 
cursed committee in Smithfield to be attended ; and it is 
already past eleven, {Rising). 

[Knock at the hall door.] 

JEnter Servant. 

Servant. Mr. Tripes, sir. 

Turnstile. Show him in. He comes, no doubt, to say that 
my election is arranged. A good, fat-headed, honest fellow. 

Enter Tripes. 

Well Mj*. Tripes, I’m glad to see you. Pray take a chair. 
Tripes. We hoped to have seen you at the meeting yester- 
day, sir. Capital speech from Mr. Smooth. You know, of 
course, that Mr. Highway is a candidate ; and Mr. MacLeech 
is talked of ; — ^very sorry, indeed, you weren’t there. 

Turnstile. A transit of Venus, Mr. Tripes, is a thing that 
does not happen every day. Besides, my friend, Stellini 
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£rom Palermo, is here>; and I had promised to go with him to 
Greenwich. 

Tripet, Almost a pity, sir, to call off your attention from 
such objects. Bnt in the City we are men of business^ you 
know, — plain, erery-day people. 

TurnttUe. It was unlucky ; Ji)Ut I could not help it. The 
committee, I hope, is by this time at work ? 

Tripes. It was just that, I called about I wished to tell 
you myself how very^rry I am that I cannot be your cliair- 
man. BuWmy large family — press of busmess, — in short, 
— ^you must excuse me ; — and, if I should be. upon Mr. 
Smooth’s committee, I don’t well see how I can attend to 
both. 

TvamsAtU. Smooth ! — but he and I go together, you know, 
— at least, 1 understood it so. 

Tripes. I’m glad to hear it ; I feared there might be some 
mistake. And, if Mr. Mac‘Leech comes forward, — being a 
fellow-townsman of Mr. Smooth, and a good deal in the 
Glasgow interest: — a commercial man too, Mr. Turnstile ; — a 
praetieal man — Mr. TurnstOe ; — I am not quite sure that you 
can count upon Mr. Smooth’s assistance ; — and Government, 
you know, is strong. 

Turnstile. Assistance, Mr. Tripes, — from Smooth I — why 
1 oame in on my own ground ; — on the Independent interest 
— Assistance from Smooth I — Besides, — Smooth knows very 
wdl that our second votes secured him. 

Tripes. Very true, sir; but these Independent people are 
hard to deal with ; and Mr. Highway, I assure you, hit very 
hard in his speech at the meeting yesterday. He tAUrad of 
amateur politicians, — attention to the business of the peoid^ 
—dinners with the opposite party. In short, T fear, they 
will s^y,— like the others^— that what they want is something 
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of “ a freustieti moen’' Mr. Tumatile. — I’m sorry that I roust 
be going. — Sir, your servant 

I^rrutUe. (Rising and ringing.) (Enter servant.) Open 
the door for Mr. Tripes. Thipbs.] D— d, double- 

faced, selfish blockhead ! 

• * 

SoEKB XI, — street, as b^ore. 

#■ 

Enter Tripes, from Turnstile’s heme. 

Tripes. {Putting on his hat.) He might have been more 
civil, too ; — though he did count upon me for his chairman. 
But I’ll show him that I’m not to be insulted; and if, 
MacLeech manages the matter well for Charles, this Mr. 
Philosopher Tumstiky though he thinks himself so clever, 
may go to the devil \^Exit. 


ACT IL 

Scene I. — Doioning-streety after a Cabinet Meeting. Lord A. ; 

CiX)SEWiND ; Shift ; Smooth ; and other Members of the 

Cabinet. 

Lord A. That point being settled, gentlemen, the sooner 
you are at your posts the better. The King comes down to 
dissolve on Friday.* But, before we part, we had better 

* Parliament is ordinarily dissolved by Proclamation, after having been 
previously prorogued. However, there is at least one modem instance to 
justify tlw historical oonsisteui^ of the text, namely, that which occurred 
on the loth June, 1818, when the Prince Regent, afterwards George IV., 
^dissolved the Parliament in person, llio Dramatist cannot therefore be 
properly accused of drawing heedlessly upon his imagination, though even 
bad he thus iar transgressed the boundanes of historical truth, Horace's 
tnaxim might have been pleaded in excuse 

** Pictoribus atque Poetis 
QuidUbet andendi semper fait leqaa foteslas.*’ 
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decide about this Pi*G8iclency of the Board of Manufactures. 
The appointment requires an ^ble man ; of rather peculiar 
attainments. Mr. Turnstile has been mentio^ied to me ; and 
his claims I am told, are strong : — long devotion tp science, — 
gi'cat expense and loss of time for public objects, — high repu- 
tation, and weight of opinion, as a man of science. 

Smooth, I believe that he had left science; at least, he 
wishes it to be so considered. He is my colleague at Shore- 
ditch ; and, of course, I wish to support him ; — but, — when 
business is to be done ; — and men, — ^and things, to be brought 
together, — I o\vn, — I doubt — whether a more praotical man, 
— might not 

Shift. And that poor Turnstile certainly is not. He must 
always liavc a reason; — nothing but the quod erat demonstran-- 
dim ; a romancer ; if you have anything to do, his first object 
is to do it well. I am quite sure he will not answer our purpose. 

Closemnd. He tallis too much about consistency ; and on 
party questions, you are never sure of him : last week he did 
not divide with us, on cither night. 

Lord A. Well ; I am quite indifferent. I did hear of his 
being at Lord Flumm’s ; and after what had just passed in 
the Lords, a personal friend of mine would, perhaps, liave 
ke})t away from that quarter. Is there no other person ? 

Smooth. (Hesitatingly.) Davies 6ilbert> 

Shift. (Laughing.) Pooh! Pooh! Poor Gilbert! No, 
that will nevei* do. 

Smooth. Or — Warburton? 

Shift. (Sneering.) Worse and worse! — if ever there was 
an impTacticable 

Closemnd. But wo don’t know that Turnstile is sure of his 
seat. Smooth, hasn’t Macl^ecli been talked of for Shore- 
ditch ? 
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Smooth. He*s certain of succeeding 1 The independent 
gentlemen don't quite like Turnstile — ^they wish for Highway 
— ^and the split will foil them both. MacLeech — now that 
he has been mentioned — 1 must acknowledge, does seem to 
me to be the very man, for the manufactures, — ^a practical, 
persevering man of business, — never absent from the House, 
— excellent Scotch connections, — a cousin of tlie Duke of 
Y.’s . 

Lord A. That is a good point, certainly. An appointment 
given there would be candid and liberal ; — it might con- 
ciliate r 

Closewind. A very civil, excellent fellow, too. MacLeech, 
I should say, is the man. 

Shift. I quite agree with you. 

Smooth. I confess, I think ho will fill the office well. And 
if it is thought quite necessary that Hume’s motion to reduce 
the salary, — though it is not large 

Closewind, Oh, no ! The salary had better remain ; — 
2000/. is not too much. Besides, the principle of giving way 
is bad. 

Lord A Well, gentlemen, let it bo so. Smooth, you 
will let MacLeech know that ho has the office. 

Smooth. And at the present salary ? 

Lord A. Agreed. \Exeunt. 

Scene IV. — The Athenceum Clnh. Smooth and At all at 

a tabu. 

Smooth. I saw it this morning on the breakfast-table at 
Lord A’s ; it is an admirable article, and I was told is yoiirs. 

Atoll. {Decliningly.) These things, you know, are always 
supposed to be anonymous. But I am not sorry that you 
liked the paper. Did his lordship speak of it? 
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SvMCith The book waa open at the article upon the table. 
It does yon honour. Hits jutt the happy point, — hints pro* 
bable intentum, without giving any pledge,— enough to please 
the Liberals, — ^and lull room for acfianatim, if any change 
becomes expedient. The true plan, believe me, for a ministry, 
in times like these, is to proceed m tdtonnarU, — Pray,^r> 
Dean, how is th® Bishop of Hereford ? 

Atoll. I didn’t know that he was particularly ill. He has 
long been feeble. 

Smooth. These complaincrs do sometimes hold out. But 
they cannot last for ever. — We meet I hope to-morrow at the 
levee. You ought to be there. 

Atoll. I have come to town for the purpose ; having 
secured, 1 think, Closewind’s election at Cambridge. 

Smooth. Well done, my very good friend! Men of talent 
should always pull together. Sorry that I must go ; but we 
meet to-morrow. (Shaking hands verg cordiollg.) [Exit. 


Scene VI. — ^Bybways’ lodgings. Byeways alone, writing. 

Enter Turnstile. 

Turnstile. My dear Byeways ; 1 want your assistance. 
Deserted by those shabby dogs the Badicals, and tricked, I 
fear, by the Whigs, I find I have no chance of a decent show 
of numbers at the next election, if my scientific fnends do 
not Apport me with spirit. Even so, it eon be only an 
htmourable retreat. I count upon you, — you understand the 
world; — and as soon as we can muster a committee, you 
must be my chairman. 

Bgewajfs. My good friend, don’t be in a hutry ; 'sit down 
and teU me all about it. I know you don’t care much about 
your seat,— and after all, — ^it is, — ^to yon, a wa^ of time 
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but, with the Independents at your back, you are secure. As 
to me, my dear fellow, you know that I am 

TurmtUe. But man ! the Independents, as you call them, 
hltve taken up Highway ; he blusters, and goes any length. 

Byeways. But Smooth, you know, is strong in Shoreditch, — 
Government interest, — you brought him in last time; and 
you and he, together- 

Turmtik. I know it ; but he says he is not Btr<mg enough 
to run any risk. If you will be my chairman, with a good 
committee, we may at least die game. 

Byewaye. My dear Turnstile, you know how glad I always 
am to serve you — and you know what I think ; — but in my 
situation, my dear fellow, it is quite impossible that I can 
oppose the ministers. MacLeech too, they say, is a candidate ; 
and his brother-in-law’s uncle was very civil, last year, in 
Scotland, to my wife’s cotisin. — But I have a plan for you. 
There is Atall, just come to town ; make him your chief, and 
bring the Cambridge men together. The clergy were always 
strong in Shoreditch. Atall can speak to them.— I am 
obliged to go to the War Office. — ^And you liad better lose no 
time in seeing Atall. Soiyy to bid you good-bye. [£xit. 

Tumstik, Well, this is strange 1 yet I thought I might 
have counted upon Byeways. [^Exit 

Scene VIIL — ^Lady Flumm’s Drawingroom. Lf,DY 
Flumm ; Lady Selina; Hon. Mrs. Fubsey. 

Mrs. Duhsey. But, my dear sister ; how can you so be- 
flatter that poor man ? You don’t know all the mischief you 
may do to him. 

Lady Fbimm. man!” I cannot pity him. His 

maxim is, that knowledge is power ; and he thinks his know- 

u 
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ledge is all that can be known. He has to leam that cur 
knowledge, also, is power ; and that we know how to use it 
too. 

Enter Lord Flumm, 

Lord Flumm. There, Lady Selina, so much for your 
philosophic friend. Poor Turnstile! What a business he 
has made of it. Here is the “Times,” with the report cf the 
Shoreditch election meeting. Turnstile has no chance. The 
Scotchmen coalesce ; Highway none of us can think of ; and 
Smooth and MacLeech walk over the ground in triumph : 
and then, the Presidency of Manufactures, the very appoint- 
ment for which poor Turnstile was fitted (and, to do the 
poor devil justice, he could have filled it well), is given to 
MacLeech, a Scokdi hanger on, or distant cousin of Smooth’s, 
and with the old salary, in spite of all that Hume could say 
against it. — Bravo! Reform, and the Whigs for ever! — We 
Tories could not have done the business in a better style. 

Enter a Footman, 

Footman. Mr. Turnstile, my Lady, sends up his card. 

Lady Flumm. Oh, not at home f And Sleek, put a memo- 
randum in the visiting-book, that we are “out of town,” 
whenever Mr. Turnstile calls. 

Scene XII.— Turnstile’s Parlour. Night. Turnstile 

alone. 

Turnstile. Then all is up. What a fool have I been to 
embark upon this sea of trouble ! Two years of trifling and 
lost time ; while others have been making discoveries and 
adding to their reputation. Those rascal Whigs, my blood 
boils to think of them. I can forgive the Shoreditch people 
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— ^the greasy, vulgar, money-getting beasts ; — but my friends, 

the men of principle (^Getting up mid walking about) 

Is it still too late to return? {Looking round upon Aw 
hooks and instruments.) There you are, iny old friends, whom 
I have treated rather ungratefully. What a scene nt that 
cursed meeting 1 Highway’s bullying ; and the baseness of 
Smooth ; the sleek, sly, steering of that knave MacLeech ; 
and yet they must succeed. There’s no help for it. I am 
fairly beaten — thrown overboard, with not a leg to stand 
ujx)n ; and all I have to do is to go to bed now, to sleep off 
this fever ; and to-morrow, take leave of politics, and try to 
be myself once more. 


ENT> OF rUK EXTRACTS. 


Note . — The reader will doubtlessly have already discovered that “ Bye- 
ways,” with the other dramatis personae ot this squib, are living characters 
not unknown in fashionable and political circles. In a future edition, if it 
can be done without offence, I may perhaps be induced to present them to 
the public without their masks and buskins. 



CHAPTER XXIII. 

EXPEBIEKCE AT COURTS. 

« 

Pension to Dr. Dalton — Inhabitants of Manchester subscribe for a Statue 
by Chantrey — I'he Author projxised that he should apix?ar at a Levee — 
Various difUculties suggested and removed — The Chancellor approves 
and ofTers to present him — Mentions it to King William IV. — Difficulties 
occur — Dalton as a Quaker could not wear a Sword — Answer, ho may 
go in his llobcs as Doctor of Laws of Oxford — As a Quaker he could not 
wear Scarlet Kobes — Answer, Dalton is afflicted with Colour-blindness 
—Crimson to him is dirt-colour — Dr. Dalton breakfasts with the Author 
— First Kehcarsal — Second Rehearsal at Mr. Wood’s — At the Levee — The 
Church in danger — Courtiers jealous of the Quaker — Conversation at 
Court sometimes interesting, occasionally profitable. 

The following letter was addressed by me to Dr. Henry, the 
biographer of Dalton, in reply to inquiries respecting the part 
I had taken in procuring a pension for that distinguished 
philosopher. It was printed in the ‘‘ Life of Dalton,^’ and is 
now reprinted from its illustration of the subject of this 
chapter : — 

My dear Sir, — I have now examined my papers, as far 
as I can, to find any traces of Dalton amongst them. I find 
only two letters, of wliich I send you copies, 

I well remember takhig a great interest in Dalton’s 
pension^ as you will see by several passages in < The Decline 
of Science,* pp, 20 and 22, and note ; but I have no re- 
collection of any of the circumstances, or through what 
channel it was applied for. 
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‘‘ I find several letters of that date firom Mr. Wood,* and 
it appears from them that I went with liim to Poulett Thom- 
son ; t but I only gather this fact from those letters. I send 
them ill the enclosure, as they may be of use. You can 
return them at your own convenience. 

“ Wlien the inhabitants of Manchester hod subscribed 
2,000Z. for a statue of Dalton, he came up to London, and 
was the guest of Mr. ^^'ood. He sat to Chantrey for tho 
statue. I consequently saw much of my friend. It occurred 
to me that, as his townsmen were having a statue of him — ^as 
tho University of Oxfoixl had given him tho honorary degree 
of Doctor of Laws— and as the Goveniment liad given him a 
pension — if it were not incompatible with his feelings, it would 
be a fit thing that ho should be presented at a levee. It 
appeared to mo that if William the Fourth ivero informed of 
it, it would afford liim an opjx)rtunity of saying a few words 
to tho venerable philosopher, which would be gratifying to 
the inhabitants of Manchester, tho University of Oxford, and 
the world of science. 

Accordingly I ivrote a note to Mr. Wood, suggesting the 
idea, and proposing that ho should ascertain from Doctor 
Dalton whether it would be unpleasant to him to go through 
the usual forms. 

Dalton not objecting, my note was sent on by Mr, Wood 
to Lord Brougham, wlio at that time was Lord Cliancellor. 
He approved liighly of the plan, and offered to present 
Doctor Dalton. He also mentioned the circumstance to the 
King. • 

** 1 had had some conversation with Mr. Wood upon the 
subject, when several difficulties presented themselves to him. 
Doctor Dalton, as a Quaker, could not appear in a court- 
• Member for South Lancashire. t Afterwards Lord Sydenham. 
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dress, bermuse he must wear a sword* To this I replied, that 
being aware of the difficulty, I had proposed to let him wear 
the robes of a Do(*tor of Laws of Oxford. 

‘‘ Mr. WfKxl remarked, tliat those robes being scarlet, they 
were not of a colour admissible by Q\iakers. 

“To' this I replied, that Doctor Dalton had a kind of 
colour-blindness, and that all red colours apj)eared to him to 
bo the colour of dirt. Resides, I had found that our friend 
entertained V(?ry reasonable vii^ws of such mere matters of 
form. The velvet caj> of the Doctor again was not an 
obstuchs as ho was iufonned that it was usually held in the 
hand, and Wfts rather a mark of office than a covering for 
the head. 

“ These difficulties being surmounted, Doctor Dalton came 
one morning to breakfast with m«'. We were alone; and 
aftt'r breakfast he went up with me into the dra^Wng-room, in 
oixler to the Difference Engine. After we had made 
several series of calculations, he recollected that he had in his 
pocket a note to me from Mr. Wood. On hastily looking 
it over, I found that it was to announce to me that our friend 
acquiesceil in the plan. 

“ 1 now mentioned the forms usual at a levee, and placing 
several chairs in ordtu- to represent the various officers in the 
Presonce-cliaml)er, I put Dm'tor Dalton in the middle of the 
circle to represent the King. I then told my friend that I 
should represent a greater man than the King; that I in- 
tended to personate Doctor Dalton, and would re-enter at the 
further do^r, go romul the circle, make my obeisance to the 
Eing> and thus show him the kind of ceremony at which he 
was to assist 

** On passing the tliird chair from the King’s, I put my 
card on the chair, at the same time informing Doctor Dalton 
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that this was the post of a Lord in Waiting, who takes the 
cards, and gives them to the next officer, who announces them 
to the King. 

** On j)as8ing the pliilosopher I kissed his hand, and then 
passing round the rest of the circle of chairs, I thus gave him 
his first lesson as a courtier. 

“ It was arranged that I should take Doctor Dalton with 
me to the levee, and put on his ciinl, ‘ Doctor Dalton, pre- 
sentetl by the Lord Chancellor.’ 

Wlien the morning arrived I went to Mr. Wood’s resi- 
dence, and fouml Doctor Dalton quite ready for the expedi- 
tion. In order to render the cliief iW‘tor perfect in liis part, 
wo again had a rehearsjil ; Sirs. AVood pei*sonating the King, 
and the rest of the family, with the assistance of sundry chairs 
and stools, representing th(5 gi*eat Officers of State. I tlien 
entere<l the room, preceding my excellent friend, who fol- 
lowed his instructions tis perfectly as if he had been repeating 
an experiment. 

Btdng now quite satisfied with tin) performance, we 
drove off to Ht. James’s. The robes of a 1 )oct<;r of Laws are 
rarely ina<le use of, except at a University Address ; con- 
sequently 1 Ir. Dalton’s costume attracted much attention, and 
compelled me to gratify the curiosity of many of my friends, 
by explaining who he was. llio prevailing oj)iniou luwl been 
that he was the Mayc^r of some corj)orato town come up to get 
knighted. I informed my inquirers, that ho was a much 
more eminent person tlian any Mayor of any citVi and having 
won for liimself a name which would survive when orders of 
knighthood should be forgotten, ho had no ambition to be 
knighted. 

At a short distance from the Presence-cliamber, I ob- 
served close t>efore me several dignitaries of the church, in 
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the full radiance of their vast lawn sleerea. The Bishop 
of Gloucester,* who was nearest, accidentally turning his 
head, I recognized a face long familiar to me from its 
cordiality and kindness. A few words were interchanged 
between us, and also by myself with the rest of the party, 
the remotest of whom, if I remember rightly, was the Arch- 
bishop of Dublin. Tlio dress of my friend seemed to strike 
the Bishop’s attention ; but the quiet costume of the Quaker 
beneath his scarlet robe was entirely unnoticed. I therefore 
confid|^ to tlio Bishop of Gloucester the fact that I had a 
Quaker by my side, at the same time assuring him that my 
peaceful and philosophic friend was very far from meditating 
any injury to the Church. The effect was electric upon the 
whole party; episcopal eyes had never yet beheld such a 
sjHJCtaclo in such society, and I fear, notwithstanding my as- 
surance, some portion of the establishment thought the Church 
really in danger. 

“ We now entered tho Presence-chamber, and having 
passed the King, I retired very slowly, in order that I might 
observe events. Doctor Dalton having kissed hands, the 
King asked him several questions, all which the pliilosopher 
duly answered, and then moved on in proper order to join 
me. This reception, however, had not passed with sufficient 
rapidity to escape jealousj’, for I heard one oflBcer say to 
another, ‘ Who the d — ^l is that fellow whom tho King keeps 
talking to so long ?’ 

“ Conversations at Courts are not always thought to be 
the most interesting things in the world ; although, doubtless, 
they must be so to the parties engaged in them. In the 
midst of crowded levees and drawing-rooms, one is often 
compelled to become the confidant of strangers around us. 

* l>r. Monk. 
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The amusement derived from this source predominates over 
the instruction. I have heard much anxious inquiry as to 
certain pieces of clerical preferment- — who is to have certain 
military or colonial commands, and what promotions will 
take place from the consequent vacancies? — many political 
queries have been pro}>o8ed^ and how ‘ the party ' would act 
in certain contingent oases? I once heard a gentleman 
receive at a levee the first announcement of a legncy ; on 
another occasion, on my return from the Continent, I was 
myself informed at a levee of a similarly gratifying, and to 
me entirely unexpected, event. 

‘‘ Doctor Dalton havitig now passed through the formal 
part of a levee, had a better opportunity of viewing the 
details. He inquired the names of several of the portraits, 
and I took the opportunity of pointing out to liim many of 
the living celebrities, 

“ We then returned to Mr, Wood’s residence, and the 
whole party w^ero highly gratified at the success of the un- 
dertaking. 

“ I am, my dear Sir, very truly yours, 

“ C. Babj^age. 


“ Danet Street, Manchester Sqtiare, 
February 7, 1854.” 



CHAPTER XXIV. 

EXPERIENCE AT COURTS. 

The Author invited to a Mf^eting at Turin of the Philosophers of Italy, 
1840 — The King, Charles All»crt — Reflections on Shyness — Question of 
Dress — Electric Telegraph — Theory of Storms — Remark of an Italian 
Friend in the evening at tlie 0|)cni — Various Instruments taken to the 
Palace, and shown to the young Princes — The Queen l>eing absent — 
The reason why — The young Princes did great credit to their Governor — 
The General liighly gratifletl — The Philosopher proposes another difiiciilt 
question — It is referred to the King himself — An audience is granted to 
ask the King’s jxjrmission to present the woven Silk P^ngraving of 
Jacquanl to Her Majesty — Singular but Comic Scene — The final Capture 
of the Butterflies— Visit to Raconigi — The V'intage. 

About n quarter of a century ago the Court of Turin had tho 
reputation of being tlie most formal and punctilious of any 
in Euroi)t>, It was dull to tlio diplomatic officials, who were 
doomed like planets to circulate around it, though not with- 
out interest to tho inqtiiring traveller, whose orbit, like that 
of a comet, passed tlirough its atmosphere only at distant 
intervals. 

In 1810 I received a gratifying invitation to meet the {liU 
of Uie science of Italy at Turin. On my arrival I imme- 
diately took measures to pay my respects in tlie usual man- 
ner to the sovereign of the country. Having inquired of a 
nobleman * high in the confidence of the King, when there 

* Ck>tite D. Alessandro SaUiauco di Monesiglio, Grande di Corona, Piwd. 
della soxiare delP interno ncl oousigUo di states 
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would occur a levee, in order that I might have the honour 
of being presented, I was informed that his Majesty was 
aware of my arrival, and would receive mo at a private 
audience. Two days after I had a formal visit from Count 
Alessandro Saluzzo to inform mo tluxt the King would receive 
me the next day at two o’clock. 

I then made inquiries as to the usual dress, and found that 
a court dress was not conshlered essential on such occasions, 
especially for a foreigner, and that I might witli perfect pro- 
priety go in plain clothes. I was glad to avail myself of this 
permission ; but in order to prevent any misappreliension, I 
drove up to the palace about a quarter of an Jiour before the 
appointed time, and called upon General Gesare do Salluce,* 
the governor of tlio two young princi‘s, the present King of 
Italy and the late Duke of Genoa, then respectively about 
eighteen and seventeen years of age. 

The General kindly oflered to accompany rao to the anto- 
chamber. In the course of our conversation I took an oppor- 
tunity of mentioning that, having been informed I might 
appear in plain clothes, I hail thought it most rcsj)ectful to 
his sovereign to wear the same drc&s I had worn a few days 
before I left England, when I Imd the honour of being invited 
to the first party! given by a subject to my own sovereign. 

I had already been informed tlrnt the King, Charles Altert, 
took a great interest in tlie success of the meeting ; that he 
was a very good man, but remarkably shy ; and tliat he pro- 
bably would not detain me more than perhaps five minutes. 

1 had myself experienced the misery of tliat affliction, and 

* Saluzzo di Moncsiglio, Car. Cesarc, Luogoten, Gen., Gran Mastro 
d’Artiglieria ct Govematore de Rcali Principi, &c. ; the younger brother 
of the Count Alexander. 

t The d^jeftnd at Wimbledon Park, the residence of the late Duke of 
Somerset 
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felt how mach more painful it must inevitably become when 
it fell to the lot of a person placed in the most exalted 
rank. 

On entering the ante-room I found a number of the most 
distinguished people of the country waiting for audience, 
the king at that time being occupied, as I was informed, with 
one of his ministers. On his exit the master of the cere- 
monies announced that his Majesty would receive me. 

I then entered the royal reception-room, and was presented 
to the King, lie was a remarkably tall person, dressed 
in military costume, having a very peculiar expression of 
countenance, which I was at a loss how immediately to in- 
torj>ret. The King invited me to sit down, and I followed his 
Majesty to a largo bay-window, where we immediately sat 
down on tw'o stools opposite to each other. 

The King expressed his satisfaction that I had come from 
so considerable a distance to assist at the councils of the 
men of science then assembling in his own capital. Of course 
I replied by remarking that the advancement of the sciences 
contributed to the material as well as to the intellectual pro- 
gress of every nation, and that when a sovereign, intimately 
convinced of this truth, took measures for the extension and 
diffusion of knowledge, it was the duty of all those engaged in 
its cultivation respectfully to assist as far as their individual 
circumstances permitted. 

After a short pause, the King put some question which I 
do not remember, except that it was one of the conventional 
topics of society: perhaps it might have related to my 
journey. I now felt that unless 1 could raise some question 
of curiosity in his Majesty’s mind, to overcome his natural 
reserve, the interview would soon terminate precisely in the 
manner i)redieted. I therefore, in replying to this question. 
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contrived to introduce a remarkable fact relative to the 
electric telegraph. I soon perceived that it had taken hold 
of tlie King’s imagination, and the next question confirmed 
my view. For what purposes,” said the King, “ will the 
electric telegraph become useful ?” 

I must here request the reader to go back in his memory 
to the state of our knowledge in 1840, when electricity and 
other subjects, now of evcry-(hiy application, were just com- 
mencing their then eccentric but now regulated course. 

The King put the very question I liad wished. Carefully 
observing his countenance, 1 felt that I was advancing in a 
tract in which he was interested. At each pause the proper 
question was suggested, and at last I j)ointcd out the proba- 
bility that, by means of the electric telegraphs, his Majesty’s 
fleet might receive warning of coming storms. This led to 
the new theory of storms, about whicli the king was very 
curious. By degrees I <*ndeavoured to make it clear. I cited, 
as an illustration, a storm which had oc^curred but a short 
time before I left England. The damage done by it at 
Liverpool was very great, and at Glasgow immense. On ono 
large proi)orty in the west coast of Scotland thirty thousand 
timber-trees had been tlirown down. 

I then explained that by subsequent inquiries it had been 
found that this storm arose from the overlapping of two circular 
whirlwinds, ono of them coming up from the Atlantic bodily 
at the rate of twenty miles an hour, the other passing at the 
rate of twelve miles an hour, in a north-westerly direction, to 
Glasgow, where they coalesced, and destroyed property to the 
value of above half a million sterling. I added that if there 
bad been electric communication between Genoa and a few 
other places the people of Glasgow might have had informa- 
tion of one of those storms twenty-four hours previously to its 
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arrival, and could then have taken effective measures for the 
security of much of their shipping. 

During this conversation I had felt rather uneasy at occupy- 
ing the king’s time so long when several of his own ministers 
were waiting in his antc-ix>om for an audience, perhaps upon 
imix)rtant business. Urged by this truly conscientious motive, 
I committed a gmicherie of the deepest water — I half rose 
from my stool to take leave of his Majesty. The King, as 
well ho might, lifted up both his hands and tlien expressed 
the greatest interest in the continuance of tlie subj(ict. 

After a (conversation of al)Out five-and-twenty minutes the 
King rose, and, walking with me to the door, I made my bow. 
The King then held out his hand. 

Here might have ariscui a puzzling question, what I ought 
to have done ; but previously to the interview I had taken 
the precaution of inquiring of one of my Sardinian friends 
what were the usual forms, and whether it was customary to 
kiss hands on being presented to the sovereign. 1'he answer 
was in tlie negative. The ceremony of kissing hands, he 
informed me, never took place exc('pt when a native subject 
was apjiointed to some very high office. 

I therefore immediately perceived that the King had done 
me the honour of adopting the salutation of my own country. 
Under these circuinst4ui<?es 1 sluKik hands as an Englishman 
does, and then, bowing profoundly, retircxl. 

In the course of the evening of that day, being at the 
opera, I visited the box of one of my Italian acquaintances. 
A great friend of mine, also an Italian, who had been dining 
at tlie palace, came in soon after. He said to me, WTiat an 
extraordinary person you are ! You have perfectly fascinated 
our King, who has done nothing but talk of you and the 
things you have told him during the wliolo of dinner-time.” 
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I admit I felt great satisfaction at this announcement of 
the complete success of my daring experiment It assured 
me that my unusual deviation from tho routine of a Coilrt was 
fully justified by tho interest the matter communicated had 
awakened in the King’s mind. 

I had brought with me to Turin several models and various 
instruments connected with science and mechanical art, which 
of (iouree had been examined by many of my scientific and 
personal friends. Unfortunately, on two oci'osions, when 
General do Salluce, who was much my senior in years, called 
uj)Oii me, I happened to be absent from tlie house. Knowing 
how fully his time was occupied by his illustrious pupils, I 
much regretted that I had not been at home when he called, 
and during one of my visits jat tho pahice I offered to bring 
with me, on another occasion, some of the things I thought 
might be most interesting. 

The General could not think of giving mo that trouble, and 
at first very courteously declined the proposal. Hut after a 
moment or two he said, “ On scicond thoughts, I will accept 
your kind offer, because I think it may be useful to iny 
young pupils.” 

On the morning proposed I drove up to tho palace with 
some boxes containing tho various apparatus, and was imme- 
diately shown into a large room nearly at tho top of tho 
palace. After opening the boxes and giving the General a 
glance at the various articles, I remarked that several of 
them were interesting to ladies, and that [)os8ibly tho Queen, 
if made acquainted with it, might like to accompany her 
sons ; in which case it would, perhaps, be more convenient for 
her Majesty if they were placed in a lower room of the 
palace. 

The idea appeared a happy one ; the General was much 
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pleased at it, and said ho would go immediately and take her 
Majesty’s pleasure on the subject. After considerable delay 
General do Salluce returned, evidently much disappointed, 
and siiid he was commanded by the Queen to thank me for 
the attention, and to express her Majesty’s regret that she 
was prevented by an engagement from accompanying the 
young l^rinces. 

When everything was arranged, and the hour appointed 
luid arrived, the young Princes, accompanied by, I presume, 
various hujinbcrs of the royal hous(3hold, and their Governor, 
arrived. Altogether there might have been about a dozen or 
fourteen persons of Ixith se xes present. 

I [K)inted out the use and structure of most of the instru- 
ments. Some objects belonged to mechanical art, such as 
pattmt locks and tools ; a few were related to the Fine Arts. 

The whole party seemed much pleased ; the young Princes 
particularly t(X)k a great interest in them, whereat the General 
was highly gmtitied. Ik^fore his young pupils retired, I took 
the General aside and inquired whether it was consistent with 
their customs that I slxould present to each of his two pupils 
one of the various (but in a jxecuniary sense trifling) articles 
which they had examined. I yps glad to find that I might 
bo permitted to leave l)ehind me tw'o little souvenirs of a 
most agreeable day. 

The whole l>arty, with the exception of General de Salluce, 
had now retired. We walked up and down the room together 
for some time, conversing upon the success of the meeting. 
My excellent friend was justly delighted with the intelligent 
inquiries made by his pupils. 

I thought I now perceived a favourable opportunity of 
ascertaining tlie cause of tlie Queen’s absence. 

After some kind expression towards me, I suddenly stopped, 
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and, looking inquiringly into his countenance, said, *^Now, 
General, just before this very agreeable party met you went 
to invite the Queen, and you returned and then told me the 
official. Now pray do tell me the reoi” 

Tlie surprise of the General was certainly great, but, with a 
most agreeable smile, he immediately consented. 

It appears that its history was thpi. The General went to 
the Queen’s apartments and asked, tlirougli her lord-in-wait" 
ing, to be permitted to see her Majesty. This request was 
immediately granted. The General tlien informed the Queen 
tliat amongst the tilings lier sons were going to see were 
several wliich might, perhaps, interest her Majesty. The 
Queen said she would accompany her sons, and then directed 
her own lord-in-waiting to go and ask the King’s permission. 

Accordingly the Queen’s lord-in-waiting went to the Kjng’s 
apartments, and found that ho was sitting in Council. lie 
proceeded to the ante-room of the Council-chamber, and tliero 
found tlie King’s lord-in-waiting, to whom lie communicated 
his mission. 

The Kuig’s lord-in-waiting then informed the Queen’s lord- 
in-waiting that important news * had just arrived, and that a 
special council had been called ; that of course ho was ready 
to convey the Queen’s message immediately, but he suggested 
whether, under these circumstances, the Queen would wish it. 

The Queen’s lord-in-waiting now returned to her Majesty 
for further instructions. 

Of course the Queen, like a good wife, at once gave up the 
intention of accompanying her sons in their interview with 
the philosopher. I felt much regret at this disappointment. 
The Queen of Sardinia was the sister of the Grand Duke of 
Tuscany (Leopold IL), from whom 1 had, many years before, 

• The Syrian question. 
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when under severe affliction from the loss of a large portion 
of my family, received the most land and gratifying attention. 

On my road to Turin I had passed a few days at Lyons, in 
order to examine the silk manufacture. I was specially 
anxious to see the loom in which that admirable specimen of 
fine art, the i)ortrttit of Jacquanl, was woven. I passed many 
hours in watc^hing its progress. 

I ixHsessed one copy, which had been kindly given to 
me by a friend ; but as I liad proposed to visit Florence after 
the meeting at Turin, I wished to procure another copy to 
present to the Grand Duke of Tuscany. 

lliese beautiful j)roductions were not made for sale ; but, 
as a favour, I was allowed to pundiase one of them. 

Whilst the General was giving me this illustration of Court 
etiquette, it occurred to mo that the silken engraving w’ould 
be an appropriate oflering to a lady. 

I therefore again asked my friend whether, consistently 
with the usages of the country, I might bo permitted to offer 
the engraving to the Queen. 

The sudden change of his countenance from gay. to grave 
was very remarkable. I feared I had proposed something of 
the most unusual kind. The General then slowly replied, “ 1 
will take the King’s pleasure on 41m subject.” 

Two days after the General informed me that the King 
would give mo an audience the next day, in order that 1 
might ask permission to present the woven engraving to the 
Queen. 

Accordingly, at tlie appointed hour, I went to the palace 
with the largo C4irtooa-case containing the portrait of Jac* 
quard.* On being admitted into the presence of the King, 
I placed the case upon a sofa, and, opening it carefully, un- 
* The dimensiona were 2 ft. 8 in. by 2 flL 2 in. 
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folded the woven portrait from a crowd of sheets of silver 
paper of the most ethereal lightness. 1 then placed it in his 
Majesty’s hands. The King examined it minutely on both 
sides, inquired about its structure, and appeared much pleased 
at the sight 

I now went over to replace the engraving in its travelling- 
carriage. The instant it approached its paper case a multi- 
tude of sheets of silver paper were disturlKKl in their snug 
repose, and forthwith flew up into the air. I made many in- 
effectual efforts to catch these ninaways. The King most 
condescendingly came to my assistance, took the portrait out 
of my hands, and endeavoured himself to replace it in its 
nest, whilst I was attempting to catcli the flying covey. 

But these volatile papers had no proper respect even for 
royalty. The quires of silver paper which had remained in the 
case now came out in all directions, whether to do honour to 
the King by rising to receive him, or to recall their flighty 
sisters to their deserted coucli I know not ; but somehow or 
other both the King and myself were on the floor upon our 
knees, liaving secured some few of tlio fallen angels, whilst 
a cloud of others, still on the wing, continually eluded our 
grasp. 

At last 1 gave up tlie idea of grabbing at the flying sheets, 
and confined my attention to seizing on the fallen ones. 
While still on my knees, I suddenly felt an obstacle pre- 
sented to my right foot On looking round 1 perceived that 
the heel of royalty had come into contact with the toe of 
philosophy. 

A comic yet kindly smile beamed upon the countenance of 
the King, whilst an irrepressible but not irreverent one, 
lightened up my own. 

The whole army of butterflies being at last captured, and 

X 2 
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the engraving replaced, the King entered into a conversa** 
tion with me upon various subjects. 

The processes of wine-making then became the subject of 
conversation. I believe I may have observed incidentally in 
reply to some question, that my information was only derived 
from books, as I had not htul an opportunity of seeing any of its 
processes. AlH)ut a week after this, one of the officers of the 
household called upon me, and told me that the vintage of 
Raconigi, one of the King s beautiful domains, at about a dozen 
miles from Turin, would commence in the following v^eek ; 
that ho was commanded by his Majesty, in ease I should wisli 
to examine the procjesscs, to inform me of the circumstances 
and to accompany mo for the purpose of explaining them — a 
mission, he was so kind as to add, which would personally bo 
highly gratifying to himself. 

I willingly accepted this most agreeable proposition, and 
the day was fixed ui>on. At an early hour my friend was at 
my door in one of the royal carriages. The weather wtis 
maguiticent, and we drove through a beautiful country. 

On arriving at the vineyard wo found several of the pro- 
<*.esso8 in Aill operation. Kach in succession was explained ; 
and after spending a most instructive morning, we found an 
excellent dinner prepared for us at the palace, where I had 

the pleasure of meeting General , who presided, and 

‘who had sjiout several years in England. 

On our return in the evening I observed a dragoon appa- 
rently accompanying the carriaga At first I took it for 
granted tliat his road happened to be the same as ours; but 
after a mile or two had Ijpea passed over, seeing him still 
close to us, I inquired of my companion if he knew whither 
the soldier was going. It then api)eaved that he iiad been 
sent by the General as a complimentary escort 
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However gratified I felt by this attention, I still was quite 
uncomfortable at the idea of having a man galloping after 
our carriage for ten miles. I therefore appealed to my 
friend to suspend this unnecessary loss of via viva. With 
some reluctance the dragoon was exempted from further 
attendance upon the philosopher. 

Shortly before I left l\irin, one of my Italian friends re- 
marked, with evident feelings of pride and satisfaction, upon 
the attentions I had received from his sovereign. V Ihe King, 
he observed, has done three things for you, which are very 
unusual — 

He has shaken hands with you. 

“ Ho has asked you to sit down at an audience. 

‘^He has permitted you to make a present to the Queen. 
This last,'* he added, is the rarest of all.” 

Two days before my departure from Turin, I had an 
audience, to take leave of his Jfajosty. The King inquired in 
what direction I intended to travel homeward. I mentioned 
my intention of taking the mail to Geneva, because it traversed 
a most remarkable 8U8pen8ion-l)ridge over a deep ravine. 
The span of this bridge, which is named, after the king, Pont 
Charles Albert, is six hundred French feet; and the depth of 
the chasm over which it is suspended is also six hundred 
French feet. The King immediately opened a drawer, and, 
taking out a small bronze medal, struck to celebrate the 
opening of the bridge, presented it to mo. 

I now took the opportunity of expressing to the King my 
gratitude for the many and kind attentions I had received from 
Im subjects, and more especially for the honour he had himself 
recently done me by sending one of his ministers officially to 
convey to me his Majesty’s high approbation of my conduct. 
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The King then ent^ed upon another course of inquiry, 
more immediately connected with his gorernment. I had on 
Bororal occasions, when a favourable opportunity presented 
itself, drawn the King’s attention to the doctrine of free trade 
— a subject on which ho evidently felt a great desire to be 
infonned. The questions put to me, though necessary for 
assisting the King to arrive at right conclusions, were of such 
a nature that I considered them confidential, and therefore 
forbear to relate them. 

» 

Two (lays after I started by the mail for Geneva. I shared 
the Coupe of the Malle Posto with the courier, a very 
intelligont ofliccr. On mentioning my wish to see the cele- 
brated bridge, ho informed me that ho was already aware of 
my wishes, and that ho had received orders to detain the mail 
a quarter of an hour, that I miglit have a good opportmiity 
of seeing it 

The scene which presented itself on my approach to the 
Pont Charles Albert w^os singularly grand. Wo. had been 
driving for some time along a road skirting the edge of an 
immense chasm, six hundred and forty English feet in depth. 
The oi)jx>site side was hid from our view by a mist which 
hung over it. At the next bend in the road a jx)rtion of the 
bridge suddenly Ixxiame visible to us. It appeared to spring 
from a massive pier on which the chains on our side of the 
ravine rested. The bridge itself was nearly level, and was 
visible for about three-quarters only of its length as it tra- 
versed the valley far beneath it. The termination of the 
ascending portion of the chains on the further pier, and that 
|)art of the bridge itself, were completely concealed by the 
mistw It really seemed like a bridge springing from a lofty 
cliff sjmnuing the sea beneath and suspended on the distant 
(douds. When we had de8(*ended from the mail at the com- 
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meucemeut, we had directed the postilions to drive slowly 
across the bridge, then about a third of a mile distant 
from us. 

We were singularly favoured by circumstances. We saw 
the eiuriage which had just left us api)arently crossing the 
bridge, then penetrating into the clouds, and finally be- 
coming entirely lost to our view. At the same time tlie dis- 
solving mist in our own immediate neighbourhood began to 
allow us to perceive the depth of the valley beneath, and at 
last even the little wandering brook, which looked like a 
thread of silver at its bottom. 

The sun now burst out from behind a range of clouds, 
which had obscured it. Its warm rays si)eedily dissipated the 
mist, illuminated the dark gulf at our own side, and discovered 
to us the mail on terra firina on the op|)osite side of the chasm 
waiting to convey us to our destination. 

On our arrival at Annecy, my thoughtful companion in- 
fonned me that the mail w'ouhl wait fivc-and-forty minutes. 
Ho suggested, as I was not in good hcultli, that 1 should imme- 
diately on my arrival get into b§d, whilst he would order tea, 
or supper, or any refreshment I might prefer, and that ho 
would be answerable for calling mo at the proper time to 
enable me to get comfortably whatever I might require, and 
be ready 4,0 start again with the mail. . 

I have frequently attempted to assign in my own mind the 
reasons of the singularly favourable reception I met with from 
the King of Sardinia. The reputation arising from the Ana- 
lytical Engine could scarcely have produced that cfiect. The 
position of a sovereign is a very exceptional ‘one. He is 
surrounded by persons each of whom has always one or more 
objects to gain. It is- scarcely within the limits of possibility 
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that he can have a real friend, or if he have that rarest 
commodity, that he can know the fact. 

A certain amount of distrust must therefore almost always 
exist in his mind. But this habitual distrust applies less to 
foreigners than to his own subjects. The comet which passes 
through the thick atmosphere of a Court may be temporarily 
disturbed in its path though it may never revisit it again. 

Perliajw the first element of my success was, tliat having 
been the victim of shyness in early life, I could 8}rmpathi8e 
with those who still suffered under that painful complaint. 

Another reason may have been, that I never stated more 
than I really knew. This is, I believe, a very unusual practice 
in Courts of every kind ; and when it happens to be obviously 
sincere, it commands great influence. 

There might be yet another reason : — it was well known 
tliat I had notliing to ask for — to expect— or to desire. 



CHAPTER XXV. 

RAILWAYS. 

Opening of Manchester and Liverpool Railway — Death of Mr. Hnskiason 
— riatc-glasa Manufactory — Mode of separating Engine from Train — 
Broad-gauge Question — Experimental Carriage — Measure the Force of 
Traction, the Vertical, I^ateral, and End Shako of Carriage, also ita 
Velocity by Chronometer — Fortunate Escape from meeting on the same 
Line Brunei on another Engine — Sailed across the Hanwcll Viaduct in a 
Waggon without Sfram — Meeting of British Association nt Newcastle*— 
George StcpheiLsoii — Dr, Lardncr — Suggestions for grcuiter Safety on Rail- 
roads — George Stephenson’s Opinion of the Gauges — Rail ways at National 
Exhibitions. 

At tho commencemont of tho railway system I naturally 
t^k a great interest in tho subject, from its bearings upon 
mechanism as well as upon political economy. 

I accompanied Mr. Woolryche Whitmore, tho member 
for Bridgenorth, to Liverpool, at tho opening of the Man- 
chester and Liverpool Railway. Tho morning previous to 
the opening, we met Mr. lluskisson at the Exchange, and my 
friend introduced me to him. The next day tho numerous 
trains started with their heavy load of travellera All went 
on pleasantly until we reached Parkside, near Newton. 
During the time the engines which drew us were taking in 
their water and their fuel, many of the passengers got out and 
recognized their friends in other trains. 

At a certain signal all resumed their seats f but we had 


t 



314 


FATAL ACCIDENT TO Mil. HUSKISSON. 


not proceeded a mile before the whole of our trains came to a 
stand-still without any ostensible cause. After some time 
spent in various conjectures, a single engine almost flew past 
us on the other lino of rail, drawing with it the ornamental 
car wliich the Duke of Wellington and other officials had so 
recently occupied. Instead of its former numerous company 
it appeared to convey only two, or at most three, persons ; but 
the rapidity of its flight prevented any close observation of 
the possengera 

A certain amount of alarm now began to pervade the 
trains, and various conjectures were afloat of some serious 
accident. After a while Mr. Whitmore and myself got out 
of our carriage and hastened back towards the halting place. 
At a little distance before us, in the middle of the railway, 
stood the Duke of Wellington, Sir liobert l^eel, and the 
Boroughi'eovo of Manchester, discussing tho course to be 
pui-sued in consequence of the dreadful accident which had 
befallen Mr. Huskisson, whom 1 had seen but a few minutes 
before standing at the door of the carriage conversing with 
tho Duke of Wellington. Tho Duke was anxious that the 
whole party should return to Liverpool ; but the chief offi^fer 
of Manchester pressed upon tliem the necessity of continuing 
the journey, stating that if it wore given up ho could not be 
answerable for tho safety of the town. 

It was at last mournfully resolved to continue our course 
to Manchester, where a luncheon had been prepared for os ; 
but to give up all the ceremonial, and to return as soon as we 
could to Liverpool. 

For several miles before we reached our destination the 
sides of tlie raUroad were crowded by a highly-excited popu- 
lace shouting and yelling. I feared each moment that some 
still greater^sacrifice of life might occur from the people 
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madly attempting to stop by their feeble arms the momentum 
of our enormous tiuins. 

Having rapidly taken what refreshment was necessarj% 
wo waited with anxiety for our trains ; but hour after hour 
passed away before they were able to shirt. The cause of 
this delay arose thus. The Duke of Wellington was the 
guest of the Earl of Wilton, the nearest station to whose 
residence was almost half w'ay between Jlancheater and 
Liverpool. A train therefore was ordered to convoy the 
party to Heaton House. Unfortunately, our engines had 
necessarily gone a considerable distance upon that lino to get 
their supply of water, and were thus cut off by the train con« 
veying the Duke, from returning chrect to Manehostor. 

There were not yet at this early period of railway history 
any sidings to allow of a passage, or any crossing to enable 
tlie engines to get upon the other line of rails. Under these 
circumstances the drivers took the shortest course oj)en to 
tliem. Having taken in their water, they pushed on as fast 
as they could to a crossing at a short distance from LiverjiooL 
They backed into the other line of rail, and thus returned to 
ifanchester to pick up their trains. 

In the meantime the vague rumour of some great disaster 
hod reached Liveqx)ol. Thousands of persons, many of 
whom had firiends and relatives in the excursion trains, 
were congregated on the bridges and at the railway station, 
anxions to learn news of tlieir friends and relatives. 

About five o’clock in the evening they perceived at a 
distance half-a-dozen engines without any carriages, rushing 
fliriouslj towards them — suddenly checking their speed — then 
backing into the other line of rail — again flying away towards 
Manchester, without giving any signs or explanation of the 
mystery in which many of them were so deeply interested* 
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It is difficult to estimate tl^e amount of anxiety and misery 
which was thus unwillingly but inevitably caused amongst 
all those who had friends^ connections, or relatives in the 
missing trains. 

When these engines returned to Manchester, our trains 
were unfortunately connected together, and three engines 
were attached to the front of each group of three trains. 

This arrangement considerably diminished their joint 
lK>wer of traction. But another source of delay arose : the 
couplings which were strong enough when connecting an 
engine and its train were not sufficiently strong when three 
engines were coupled together. The consequence was that 
there were frequent fractures of our couplings and thus great 
delays arose. 

About halfrpast eight in the evening I reached the great 
building in which wo were to have dined. Its tables were 
half fiUed with separate groups of three or four people each, 
who being strangers in Liverpool, had no other resource than 
to use it as a kind of coffee-room in which to get a hasty 
meal, and retire. 

The next morning I went over to see the plate-glass 
manufactory at about ten miles from Liverpool. 

On my arrival I found, to my great disappointment, that 
there were orders that nobody should be admitted on that 
day, as tlie Duke of Wellington and a large party were 
coming over from Lord Wilton’s. This was the only day at 
my disposal, and it wanted nearly an hour to the time ap- 
pointed : so I askeil to be permitted to see the works, pro- 
mising to retire as soon as the Earl of Wilton’s party arrived. 
Z added incidentally that I was not entirely unknown to the 
Duke of Wellington. 

On the arrival of the party I quietly made my retreat un- 
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observed, and had just entered the carriage which hadcouveyoil 
me from Liverpool, when a messenger arrived with the Duke’s 
compliments, hoping that I would join his [mrty. I willingly 
accepted the invitation ; the Duke presented me to each of 
his friends, and I had the advantage of having another sur- 
vey of the works, Tliis was my fii-st acquaintance with the 
late Lady Wilton, wlio afterwards called on me w'ith the 
Duke of WellingUvi, and put that sagaeioua question relative 
to the Diftcrence Engine which I have mentioned in another 
part of this volume. Amongst the party were 31 r. and Mrs. 
Arbuthnot, with the former of whom I afterwards had several 
interesting discussions relative to subjects connected with 
the ninth “ Bridgewater Treatise.” 

A few days after, I met at dinner a large party at the 
house of one of the great Liverpool merchants. Amongst 
diem were several oflScers of the new railway, and almost all 
die party wx're more or less interested in its success. 

Ill these circumstances the conversation very naturally 
turned upon the new mode of locomotion. Its various dilH- 
culties and dangers were suggested and discussed. Amongst 
others, it was observed that obstacles might be placed upon 
the rail, eitlier accidentally or by design, which miglit pro- 
duce expensive and fatal effects. 

To prevent the occurrence of these evils, I suggested tw'o 
remedies. 

Ist That every engine should have just in advance of ea^^^h 
its front wheels a powerful framing, supporting a strong 
piece of plate-iron, descending witliin an inch or two of the 
upper face of the raiL These iron pla^tes should be fixed at 
an angle of 45^ with the line of rail, and also at the same 
angle mOi respect to the horizon. Their shape would be 
something like that of ploughshares, and their effect would 
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be to pitch any obstacle obliquely off the rail unless iis 
heavier portion were between the rails. 

Some time after, a strong vertical bar of iron was placed in 
front of the wheels of every engine. The objection to this is, 
that it has a tendency to throw the obstacle straight forward 
upf)n another part of the rail. 

2nd. The second suggestion I made, was to place in front of 
each engine a strong leather apron attaplied to a powerful 
iron bar, projecting five or six feet in front of the engine and 
about a foot above the ballast. The efh'ct of tliLs v;ould be, 
that any animal straying over the railway would be pitched 
into this apron, probably having its legs broken, but forming 
no impediment to the progress of the train. 

I have been infonn^d that this contrivance has been 
adopted in America, where the railroads, being unenclosed, 
are subject to frequent obstruction from cattle. If used on 
enclosed roads, it still might occasionally save the lives of 
incautious i)er8ons, although iK)ssibly at the expense of broken 
limbs. 

Another question discussed at this party was, whether, if 
an engine went off* the rail, it vrould be possible to separate it 
from the train before it had dragged the latter after it. I 
took out my inuicil and sketched upon a card a simple method 
of acwmplishing that object. It passed round the table, and 
one of the party suggested that I should communicate the 
plan to the Directors of the railway. 

My answer was, that having a great wish to diminish the 
dangers of this new mode of travelling, I declined making 
any such conimmiication to them ; for, I added, unless these 
Directors are quite unlike all of whom I have had any expe- 
rience, I can foresee tlie inevitable result of such a communi- 
catiwL 
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It might take me some time and trouble to consider the best 
way of carrying out the principle and to make the necessary 
drawings. Some time after I have placed these in the hanjls 
of the Company, I shall receive a very pretty letto from the 
secretary, thanking me in the most flattering terms for the 
highly ingenious plan I have plaee<l in their hands, but re- 
gretting that their engineer finds certain practical difficulties 
in the way. 

Now, if the same Company had taken the advice of some 
eminent engineer, to whom they would have to pay a largo 
fecj^no practical difliculties would ever bo found to prevent 
its trial. 

It was evident from tho remarks of several of the party 
that I had pointed out the most probable result of any such 
communication. 

It is possible that some report of this plan sulwsequently 
reached tho Directors ; for about six months after, I received 
from an officer of tho railway Company a letter, asking ray 
assistance u|)ou this identical point. I sent them my sketch 
and all the information I had subsequently acquired on the 
subject. I received tho stereotype reply I had anticipated, 
couched in the most courteous language ; in short, quite a 
model letter for a young secretary to study. 

Several better contrivances than mine were subsequently^ 
proposed ; but experience seems to show that tho whole train 
ought to be connected together as firmly as possible. 

Not long after my return from Liverpool I found myself 
seated at dinner next to an elderly gentleman, an eminent 
London banker. The new system of railroads, of course, was 
the ordinary topic of conversation. Much had been said in 
its favour, but my neighbour did not appear to concur with 
the majority. At last I had an opportuni|^ of asking his 
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opinion. ** Ah,” said the banker, “ I don’t approve of this 
new mode of travelling. It wfll enable our clerks to plunder 
u$| and then be off to Liverpool on their way to America at 
the rate of iutmty miles an hour.” I suggested that science 
might perhaps remedy this evil, and that possibly we might 
send lightning to outstrip the culprit’s arrival at Liverpool, 
and thus render the railroad a sure means of arresting the 
thief. 1 had at the time I uttered those words no idea how 
soon they would be realized. 

In 1838 and 1839 a discussion of oonsiderablo public 
imiX)rtanco had arisen respecting the Great Western iiail- 
way. Having an inh^rest in that undertaking, it was the 
wish of ]VIi. Brunei and the Directors that I should state my 
own opinion xxiyon the question. I felt that I could not speak 
witl\ confidence without making certain experiments. The 
Directors therefore lent me 8team-ix)wer, and a second-class 
carriage to fit up with machinery of my own contrivance, and 
appointed one of their officers to accompany me, through 
whom I might give such directions as I deemed necessary 
during my experiments. 

I removed the whole of the internal parts of the carriage. 
Tlirough its bottom firm supports, fixed upon the framework 
below, passed up into the body of the carriage, and supported 

long table entirely independent of its motions. 

On this table slowly rolled sheets of paper, each a thousand 
feet loiig. Several inking pens traced curves on this paper, 
which expressed the following measures : 

1. Force of traction. 

2. Vertical shake of carriage at its middle. 

8. Lateral ditto. 

4. End ditto. 

5, 6, and 7. The same shak^ at the end of the carrmge. 
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8. Tho cun’^e described upon the earth by the centre of 

tlie frame of tho carriage. 

9. A chronometer marked half seconds on the [)apor. 

Above two miles of paper were thus covered. These exjx^- 

rimeuts cost mo about 300/., and took up my own time, 
and that of all the people 1 was thon employing, during five 
months. 

I had previously travelled ever most of tho railways then 
existing in this country, in order t4> make notes of such fm^ts 
as I could observe during my journeys. 

The result of my exjieriiiKUits convinced mo that the broad 
gauge was most convenient and safest for tho public. It also 
enabled me fearlessly to assert that an immonso array of 
experiments which were exhibited round the walls of^the 
meeting-room by those who opposc'd tho Directors were made 
with an iustrunumt which could not ix^ssihly measure the 
quantities pro{)os<^d, and that the whole of them w(ire worth- 
less for the present argument. The production of the work 
of such an instrument could not fail to damage even a gmal 
cause. 

On the discussion at the general meeting at the Lomlon 
Tavern, I made a statement of my own views, which was 
admitted at the time to have had <*onsidorable influence on 
the decision of tho proprietors. Many years after I met 
a gentleman who told me he and a few other proprietors 
holdmg several thousand proxies came up from Liverpool 
intending to vote according to the weight of the arguments 
adduced. He informed me that be and all liis friends decided 
their votes on hearing my statement. He then added, " But 
for that speech, the broad gauge would not now exist in 
England.” 

These exjieriments were not unaecxjmpaiiifxl with danger. 


V 
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I sometimes nttnclied my enrriago to a public train to convey 
mo to tbe point wlu're my experiments commenced, and I 
had fretpiently to interrupt their course, in order to run on to 
a siding to avoid a coming train. 

I then asked to bo allowed to make such experiments 
dnring the night when there were no trains ; but Brunei told 
ino it was too dang(!rou3 to bo permitted, and that ballast- 
waggons, and others, carrying machinery and materials for 
the construction and completion of the railroad its(?lf, were 
continually traversing various parts of the line at uncertain 
hours. 

The soundness of this advice became evident a very short 
timi? after it was given. On arriving one morning at the 
terminus, the emgimj which had been promised for my ex- 
perimental train was not ready, but another was provided 
instead. On further inqtiiry, I found that the “ North Star,” 
the finest c'ngine the Company then possessed, bad been 
plac^cd at the <'nd of the great polygonal building devoted to 
engines, in order that it might be ready for my ser^dee in tho 
morning ; but that, during fho night, a train of twenty-five 
empty ballast-waggons, each containing two men, driven by 
an engine, both tlie driver and stoker of which were asleep, 
had ixkssed ri^t through tho engine-house and damaged tho 
“North Star.*^^ 

Most foitt&tely, no accident happened to the men beyond 
a severe shaking. It ough% however; in extomxation of such 
neglect, to be observed that engine-drivers were at that 
period so few, and so .thoroughly overworked, that such an 
occurrence was not 8ur])rising. 

It then occurred to me, that being engaged on a work 
which was anytlung but profitable to myself, but which con- 
tributed to the safety of all travellers, I might, without im- 
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propriety, avail myself of the repose of Sunday for advancing 
my measures. I thoroforo desired llnmel to ask for the 
Directors' permission. The next time I saw Bninel, he told 
me the Directors did not like to give an oflicdal permission, 
but it was remarked that having put one of their own oflieors 
under my orders, I had already the power of travelling on 
whah'voi* day I preferred. 

I aeconbngly availed myself of the day on which, at that 
time, scarcely a single train or engine would bo in motion 
upon it. 

Ujxm one of these Sumhiys, which w^oro, in fact, the only 
really safe) days, T had proposed to investigate the effect of 
considerable ad<litional weight. AVifh this object, I had 
ordered three w'aggons laden with thirty tons of iron to bo 
attached to my experimental can'iago. 

On my arrival at the t<*rminus a fe>v minutes before the 
time appointed, my aide^lc-carap informed me that wo wwo 
to travel on the north line. As this w^jis an invasion of tho 
usual regulations, I inquired veiy minutely into tho authority 
on which it rested. Being satisfie<l on this ix>int, I d(»sired 
him to order my train out immediately. He returned shortly 
with tho news that the fireman had neglected his duty, but that 
the engine w^ould bo remly in less than a qu^pj^er of an hour. 

A messenger arrived soon after to inform m||! that the ob- 
structions had been removed, and that I could now pass, upon 
the south, which was tho proper fine.* 

I was looking at the departure of the only Sunday train, 
and conversing with the officer, who took much pains to 
ossure’v me that there was no danger on whichever line wo 
might travel ; because, he observed, when that train had de- 
parted, there can be no engine except our own on either line 
until five o'clock In the evening. 

v2 
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Whilst we were conversing higether, my ear, which had 
become peculiarly sensitive to the distant sound of an engine, 
told me that oiu) was approaching. I mentioned it to my 
railway official : he did not hoar it, and said, “ Sir, it is impos- 
— “Whothtjr it is possible or impossible,** I said, “an 
engine /s coming, and in a few minutes wo shall see its steam.” 
The sound soon became evident to both, and our eyes wore 
anxiously dirtM'ted to the expected cpiarter. The white cloial 
of steam now faintly appeared in the distam^c ; I soon per- 
ceived the line it o<'eupied, and then turntHl to watch my 
companion’s countonance. In a tnv moments more I sjiw it 
slightly changes and he said, “ It fs, iiuh ed, on the north 
line.” 

Knowing that it would stop at the c*ngine-houks I ran as 
fast I could to tiuit 8j)Ot. I found a Hiugh? crngims from 
which llruncl, covered with smoke and blacks, had just de- 
scended. We shook hautls, and I iiKpiired what brought my 
friend hero in such a plight. Brunei told mo that he had 
jMisted from Bristol, to nu'ct the only train at the furthest 
point of the rail thou open, but ha<l missed it.” Fortunately, 
ho said, “ I found this engine with itvS fire up, so I ordered it 

out, and luive driven it the whole way up at tlio rate of fiftv 

^ * 

miles an hour.” 

I then told him that but for the merest accident I should 
have met him on the mine lijie at the rate of forty miles, and 
that I had attached to my engine my experimental carriage, 
and Uir^ waggons with thirty tons of iron. I then inquired 
what course he w*oald havo pursued if he liad perceived 
auotlior engine meeting him iqion his own line. 

Brunei said, in siicli a case ho should liave put on all the 
steam he could command, with a view of driving off tlic oppo- 
site engine by the suj>erior v*doeity of his own. 
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If the concussion had occurred, the probability is, that 
BruneUs engine would have Irjcu knocke<l off the rail by the 
su|)erior inomentuin of iny train, and that my experimental 
carriage would have been buried under the iiT>n contained in 
the waggons ladiind. 

These rates of travelling were tlnm unusual, but have now 
be(‘ome common. 'J’ho greatest sj)cod whic'h I have person- 
ally witnessed, occurred on the return of a train frtun 
Bristol, on tin' occasion of the floating of the “ Great Britain.” 
I was in a compartment, in conversation with three cmiinMit 
engineiTs, wln‘n one of them remarked the unusual speed of 
tlie train : my m‘ighbonr on my left took out his watch, and 
noted the time of pjus.sago of tin* distanei^ posts, whence it 
appi'art'd that we wcn^ tlien travelling at the rate of seventy- 
eight miles an hour. The train was evid(‘ntly on an incline, 
and we did not long sustain that dangerous v<d(M*ity. 

One very cold day I found Dr. Lardner making (*xpori- 
ments on the Great Western ILiilway. He was dmwing a 
scries <.>f trucks with an engiiu'/travelling at known vt'locities. 
At certain intervals, a truck was detached from his train. 
The time occiipicHl l>y this truck before it came to re-st was 
the? object to be noted. As Dr. Lardiu'r was’ short of assist- 
ants, I and my sou oflered to get inti) one of liis trucks and 
note for him the time of coming to rest. 

Our truck having Ix^cn detached, it came to n^st, and I had 
noted the tijiie. After waiting a few minutes, I thought I 
perceived a slight motion, wliich continued, though slowly. It 
then ocxMirred to me that this must arise from tho^ effect of 
the wind, which was blowing strongly. On my way to the 
station, fcM)ling very cold, I had purchased three yards of coarse 
bine woolleif cloth, which I wound round my |)er8on. This I 
now unwound ; we held it up as a sail, and gradually accpiiring 
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greater velocity, finally reached and sailed across the whole 
of the Hanwell viaduct at a very fair pace. 

The question of the best gauge for a system of railways is 
yet undecided. The present gauge of 4*8J was the result of 
the accid<?nt that certain tram-roads adjacent to mines were 
of that widtli. When the wide gauge of the Great Western 
was suggested and carried out, there arose violent party 
movements for and against it. At the meeting of the Britisli 
Association at Newcastle, in 1838, there were two sources of 
anxiety to the Council — the discussion of the question of 
Hteam Navigation to America, and wliat was calh.'d “The 
battles of the (hinges/' Both these questions bore very 
strongly upon j)ecuniary intiTcsts, and were expected to be 
fiercely contested. 

On the (Council of the British Association, of course, the 
thity of nominating the Bresidimts and Vice-Presidents of its 
various sections devolves. During the period in whicli 1 
took an a<*tivo i)art in that body, it was always a principle, of 
which 1 was over the warm itdvocate, that we should select 
those ofticcre from amongst the iMii-sons most distinguished 
for Uieir eminence in their respective subjects, who were 
born in or conifectcd witli the district wo visited. 

In pursuance of this principle, I was deputed by the 
Council to invite Mr. George Stephenson to become the Pre- 
sident of the Mechanical Section. In ease he should decline 
it, I wtis then empowered to offer it to Mr. Buddie, the emi- 
nent cH)al-viower ; and in case of these both declining, I was 
to propose it to the late Mr. Bryan Donkin, of Loudon, a 
nativo of that district, and connecteii with it by family ties. 

On my arrival at Newcastle, I immediately called on 
George Stephenson, and representeil to him tfil uuauimohs 
wish of the Council of the British Association. To my great 
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surprise, and to my still greater regret, I found tlnit he at 
once declined the ofler. All my powers of iiersuasion were 
exereis(xl in vain. Knowing that the two great controverted 
([uestions to bo discussed most prolnibly formed the real 
obstacle, I mentioned them, and added that, as I should be 
one of his Vice-Presidents, I would, if ho wished it, take the 
Chair uj)ou either or uikhi lioth the distmssions of the Gauges 
and of the Atlantic Steam Voyage, or u{)on any other occasion 
that might be agreeable or convcuiient to himself: 1 found 
him immoveable in his decision. 1 made another attempt the 
next day, and renewed the expression of my own strbng 
feeling, that wo should pay respect and honour to the most 
distinguished men of tlie district we visited. I then told him 
the eourse I was instructed by the C‘ouneil to pursue. 

My next step was to apjdy to 31r. Ihiddlc. J necxl not 
repeat tlie arguments I em[»loyed : 1 was <H|ualIy unsnceessfiil 
with each of the eminent men the ('ouncil lunl wislied to 
honour. I therefore now went hack to G(,org(*, Steplumson, 
told 'him of the failure of inyefforts, and asked him, if ho 
Still persisted in declining the Chair, would ho do me 
the favour to be one of the Vioo-Prosidonts, as the Council 
had now no resource hut to place mo in tho Chair, which 1 
had hoped wouhl have been occupicnl by a more competent 
person. 

To this latter application he kindly accwled ; and 1 felt 
that, with the asslshmco of George Stephenson’s and Mr. 
Donkin’s professional knowledge, and their presence by my 
aide, I sliould be able to keep order in these dreaded dis- 
cussions. 

The day before the great discussion upon Atlantic Steam 
Navigation, 1 had a short conversation with Dr. Lardiier : 1 
told him that in my opinion some of his views were hasty ; 
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but tliut much strujiger opinions had been assigned to him 
than those he had really expressed, and I recommended him 
to admit as much as ho fairly could. 

At the appointed hour the room was filled with an ex- 
pectant and ratlier angry audience. Dr. Lardner’s beautiful 
upi)aratu 8 for illustrating his views was before them, and the 
Doctor commenced his statement. He was listened to with 
the givaU^st attention, and was really most judicious as well as 
very instruetive. At the* very moment which seemed to me 
the most favourable for it, he turned to the explanation of the 
instrunuuits lu) proix)S(‘d to employ, and having concluded his 
statement, it becaiia' my duty to invite discussion utxm the 
(jiu'stion. 

I did 80 in very finv words, m(*rely observing that sc^veral 
opinions had been attributed to Dr. Iwardner wliieh he had 
u«‘ver iiiaintaiuod, and that additional information had induced 
him candidly to admit that some of those doctrines which he 
had supported were erroueoas. I added, tliat nothing was 
more injurious to the progress of truth than to reproach any 
man who honestly admitted that he had been in eri*or. 

Till' discussion then oommenc>ed : it was continued with 
considerable energy, but with great temper ; and after a long 
and instructive debate the assemblal multitude separated. 
Some few who attended in expectation of a scene were sorely 
disapiKiintod. iVs I was passing out, one of my acquaintance 

remarked, You have saved that Lardner to 

which I replied, “ I have saved the JJntisli Association from 
a scandal.** 

Before I terminate this Chapter on Kailw^ays, it will perhaps 
be expected by some of my readers that I should point out 
sucli measures as cH^eur to me for rendering this universal 
system more safe, Sinci' the long series of experiments I 
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niiule in 1839, I luivo luicl no exp^rioueo eitlier ofli(*ial or 
proffssionul ujH)n tho suhjtK't. My oj)iuions, thoivforo, must 
lx; taken only at what they are worth, and will jwohahly lu* 
reganled as the dreams of an amateur. I have ijid(‘ed folinc'd 
very deeiikil opinions upon (‘ertain measures ndative to rail- 
roads; but my -liesitation to make tla^m jmblic arises from 
the eircumstanee, that by publishing them 1 may iH)ssibly 
delay their adoption. It may happen, as is now happening 
U) my system of <listinguishing light! ioufcU‘s from each otlu*r, 
and of night telegraj)hic comiuunieation betwcMui ships at wmi 
— that although oflieially eonimunieat(*d to alllho great mari- 
time governments, and t;ven publicly exhibited for niontlis 
during the Exhibition of it will be allowed to go to 

aleej> for years, until some ollieiul person, casually hearing of 
it, or perliajis re-inventing it, shall have mterest with the 
higl n*r |K)Wors to get it cpiietly ado|>ted as his own inv(*nti<m. 
I have given, in a former pag<*, a list of tin; Ht*ll-r(‘gistering 
ajiparatus I employed in iny own experiments. 

In studying the evidence given upon the impiirii s into (he 
various lamentable ac<*i<lents which have oeeunx'd ii|K)n rail- 
ways, I have been imu h struck by the disconlanee of that 
evidence ^ to the spt.M cl with which tin; engnnes wen; travel- 
ling when they took place. 

Even the bi;st and most unhhissed judgment ought not to 
Ije trusted when mechanical evklence can be produccnl. The 
first rule I propose is, that — 

Every engine should have viechanical self-registering imam 
of recording its own velocity at every instant during the wh^le 
emrse of Us jtmrney. 

In my own experiments this was the first point I attendixl 
to. I took a i>owerful spring clock, with a chronometer move- 
ment, which every half second lifted a jK-euliur and h;ft 
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a small dot of ink upon the paper, which was moving over a 
table with the velo(*ity given to it by the wheels of the car- 
riage. 

Thus the comparative frequency of these dots indicated the 
rfite of travelling at the time. But the instrument was sus- 
ceptible of giving different scales of measmement. Thus it 
might bt3 that only three inches of paper passed under the 
p(‘U in every mih?, or any greater length of paper, up to sixty 
feet p(ir mile, might bo ordered to pass under the paper 
during an ocpial s]>a(3e. Again, the number of dots per 
second (*ould, if requir(?d, he altered. 

The clock was broken four or five times during the earliest 
experiments. This arose from its being fixed upon the plat- 
fonu carrying tin* axles of the wheels. I tlu*n contrived a 
kind of parallel motion, by which I was enabled to supix)!! 
the clo(‘k upon the carriage-springs, and yf;t allow it to im- 
press its dots uj)on the paper, which did not require that 
advantage. After this, the clock was never injured. 

The ]K)wer of regulating the length of paper for each mile 
was of great iiiq)ortauco ; it enabled me to examine, almost 
microsciqucally, the junetioas of the rails. When a largo 
scale of pai)er was allowed, every joining was marked uj^ion 
the pajx'r. 

I find, on refeiTing to my paper records, that on the 
3rd March, 1839, the Atlas ” engine drew my experimental 
carriage, with two other carriagCwS attached behind it, from 
Maidenhead to Drayton, with its paper travelling only eleven 
feet for each mile of joiuney ; whilst from Drayton to Slough, 
forty-four feet of paper passed under tlie pen during each 
inilo of progress. 

The inking pens at first gave me some trouble, but after 
successively discovering their various defects, and remedying 
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them at on expense of nearly £20, they performed their 
work satisfactorily. Tho information they gave might bo 
fully relied upon. 

Wo had an excellent illustration of this on ono occasion 
when we were returning, late in the evening, from Maiden- 
head, after a hard day’s work. Tho pitchy darkness of the 
night, whicli prevented us from seeing any objects external to 
our carriage, was strongly contrasted with tlie briglit light of 
four argaud lamps within it. 1 was accompanied by. my 
eldest son, Mr. Herschel Babbage, and three, assistants. A 
roll of paper a thousand feet in length was slowly unwinding 
itself upon the long table extended before us, and winding 
itself up on a corresponding roller at its other extremity. 
About a doz(*n j)ens connected with a bridge crossing tho 
middle of tho table were (?ach marking its own independent 
curve gradually or by jumps, as the circumstances attending 
our railway course was dictating. The self-feeding pens, whicli 
the self-acting roller of blotting-paper continually followed, but 
never overtook, were (pxietly marking their inevitable courses. 
All had gone on well for a considerable time amidst perfect 
silences if the steady pace of thirty miles an hour, tho dogged 
automatic action of the mate^rial, and the muteiuiss of tho 
living machinery, admitted of sucli a term. Being myself 
entirely ignorant of our position upon the rail, I disturbed 
this busy repose by inquiring whether, any one knew where 
we were ? To this question there was no reply. Each con- 
tinued to watch in silence for the duties which his own de- 
partment might at any moment require, but no such demands 
were made. 

After some minutes, as I was watching the lengthening 
curves, I perceived a slight indication of our position on the 
railroad. I instantly looked at my son, and saw, by a faint 
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Btuilft on his couiitoiiance, that he also perceived our situation 
on the line. 1 htal scarcely glanced back at the growing 
curv<!S u|>oii the paper, to confirm my interpretation, when 
each of my throe assistants at tlie same instant called out 
“ TJiames J unction.” 

* 

At tlio iK?rio(l I speak of the double line of a small railway, 
called tlui Thames Junction, crossed the Great Western line 
on a levid at between two and three miles from its terminus. 
The interruption cause d certain jerks in several of our curves, 
which, having once noticed, it was impossible to mistake. 

I would suggest that every engine should carry a spring 
clock, marking small equal intervals of time by means of a 
ne<*dle-point impinging upon paper, the speed of whoso 
transit should be regulated by the speed of the engine. It 
might, perliaps, bo desirable to havt^ a differently-formed 
murk to indicate each five minutes. Also, two or more studs 
on the driving-wheel should mark upon the same paper the 
number of its revolutions. Besides this, it might bo im- 
perative on the engine-driver to mark ujxrn the paper a dot 
upon passing (‘ach of certain prescribed points upon the rail- 
way. Tliis latter is not absolutely necessary, but may occa- 
sionally supply very valuable information. 

The s<'coud point which I consider of importance is, that — 

Between every engine and its train there should he interposed 
a dynamometer, that is^ a powerful spring to measure the force 
exerted hy the engine. 

It may, perhaps, be objected that this would require a 
certain amount of movement between the engine and its 
train. A very small quantity would be sufSeient, say half 
an incli, or less. The forces in action are so very laige, that 
even a still smaller amoimt of motion than this might be 
sufficiently magnified. Its indications should be marked by 
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self-acting machinery governing points impinging upon the 
paper on wliieli the velocity is marked. 

Whenever any unusual resistance has opposed the progress 
of the train, it will thus ho marked upon the paper. It will 
indicate in some measure the shite of tlie road, and it will 
assuredly furnish valuable information in case an accident 
happens, and the train or the engine gets off the rails. 

The third recommendation I hav(> to make is — 

That the curve described by the centre of the engine itself upon 
the plane of the railway should he laid doivn upon the paper. 

Finding this a very imporhint element, I caiised a jdato of 
hardened steel to be pressed by a strong spring against the iiiiUT 
edge of tlie rail. It was supported by a hijigo upon a strong 
piece of timber descending from the platform supporting the 
carriage itself. The motion of this piece of steel, arising from 
the varying position of tin? wheels themselves upon the rail, 
was conveyed to a pen which tmnsferred lo the i)apor tlm 
curve traversed by the centre of the carriage referred to the 
plane of the rail itself. 

The contrivance and management of this portion of my 
appai-atus was c(?i-tainly the most difficult i)art of iny task, 
and probably the most dangerous. I had several friendly 
cautions, but I knew the danger, and having examined its 
various causes, adopted means of counteracting its effect. 

After a few trials we found out how to manage it, and 
although it often broke four or five times in the course of 
the day’s work, the fracture inevitably occurred at the place 
intended for it, and my first notice of the fact often arose 
from the blow the fragment made when suddenly drawn 
by a strong rope up to the under side of the floor of our 
experimental carriage. 

I liave a very strong opinion that the adoptioji of such 
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mechanical registrations would add greatly to the security of 
railway travelling, because they would become the unerring 
record of facts, the incorruptible witnesses of the immediate 
antecedents of any catastrophe. 

I have, however, little expectation of their adoption, unless 
Directors can be convinced tlmt the knowledge derived from 
them would, by pointing out incipient defects, and by acting 
08 a check upon the vigilance of all their ofllcers, consider- 
ably diminish the ropaii'S and working expenses both of the 
engine and of the rail. Nor should I bo much surprised even 
if they Avere pronounced impracticable, although they existed 
voiy nearly a quartt'r of a century ago. 

The question of the gauges has long been settled. A small 
portion of broad gauge ('xists, but it is probabh' that it will 
ultimately ho changed. The vast expense of converting the 
engines and the rolling stoc^k for use on the narrower gauge 
presents the greatest obstacle. 

It may, however, bo interesting to learn the opinion of 
the father of railways at an early period of their progress. 
I have already mentioned the circumstances under which 
my acquaintance with George Stephenson began. They 
were favourable to that mutual confidence which immediately 
arose. I was natunilly anxious to ascertain the effect of the 
existing expcsrienco upon his own mind, but I w aited patiently 
until a favourable opi>ortnnity presented itself. 

At a large public dinner, during the meeting of the British 
Association at Newcastle, I sat next to George Stephenson. 
It occurred to me that the desired opportunity had now 
arrived I said little about railways until after the first glass 
of champagne. 1 mentioned several that I had travelled 
upon, ajid the conclusions I had drawn relative to the 
mechanical department I then referred to the economy of 
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management, and pointed out one railway in which the 
ac(’ounts were so well arranged, that I had been able to 
arrive at a testing point of an opinion I had formed from 
my own observations. 

One great evil of the narrow gauge was, that when some 
trifling derangement in the engine occniTcd, which might bo 
repaired at the expense of two or three sliillings, it fro- 
cpiently bijcame necessary to remove uninjured portions of 
the machine, in order to get at the fault ; that the re-making 
the joints and replacing these parts thus tomj)orariIy removed, 
frequently led to an expense of several pounds. 

The second glass of champagne now interrupted a conver- 
sation whicli was, I hope, equally agreeable to both, and was 
certainly very instnictive for mo. I felt that the fairest 
oppoiiunity 1 could desire of ascertaining my friemrs real 
opinion of the gauge had now arrived. Availing myself of 
the momentary pause after George Stciphenson’s glass was 
einj^ty, I said — 

‘‘ Now, Mr. St(q»henson, will you allow me to ask you to 
sup{X)so for an instant that no railways whatever existc^d, and 
yet that you were in full possession of all that large amount 
of knowledge which you have derived from your own ex- 
perience. Under such circumstances, if you were consulted 
respecting the gauge of a system of railways about to bo 
inauginated, would you advise the gauge of 4 feet inches?” 

Not exactly that gauge,” replied the creator of railroads ; 

I would take a few inches more, but a very few.” 

1 was quite satisfied with this admission, though I confess 
it reminded me of the frail fair one who, when reproached by 
her immaculate friend with having had a child — an ecclesi- 
astical licence not being first obtained — urged, as an 
extenuating circumstance, that it was a very small one. 
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In tluB age of invention, it is difficult to predict the rail- 
roads of tho future. Already it has been suggested to give up 
wheels and put carriages upon sledges. This would lower the 
centre of gravity considerably, and save the expense of wheels. 
On the other hand, every carriage must have an apparatus to 
clean and grojiso the rails, and the wear and tear of these 
latter might oveHlalance the economy arising from abolisliing 
wheels. 

Again, short and much-frequented railways might bo 
formed of a broad, continuous strap, always rolling on. At 
each station moans must exist for taking up and putting down 
tho passengers without stopping the rolling strap. 

The exhaustion of air in a continuous tunnel was proposed 
many years ago for the juirjmse of sucking the trains along. 
This has recently been applied with success to tho transmis- 
sion of parcels and letters. 

Possibly in tho next International Exhibition a light railway 
might be employed within tho building.* 

1st. A quick train to enable visitors to get rapidly from 
end to end, avoiding the crowd and saving time, say at tho 
expense of a penny. 

2nd. A very slow train passing along the most attractive 
line, and occasionally stopping, to enable persons not capable 
of bearing the fatigue of pushing on foot through crowds. 

If such railways were considered in the original design of 
the building, they might be made to interfere but little with 
the general public, and would bring in a considerable revenue 
to the conceni. 

• A gallery, elevat45d about seven feet, in the centre of each division of 
the new National Gallery, might bo wml either for a light railway, or for 
additional means of seeing the pictures on the walls. 
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STREET NUISANCES. 

Various Classes Jnjurcd — Instruments of Torture — Encourajjers ; Servants, 
Beer-shops, Children, Ladies of elastic virtue — Effects on the Musical 
Profession — Retaliation — Police themselves disturbed — Invalids dis- 
tracted — Horses run away — Children run over — A Cab-stand placed in 
the Author's street attracts Organs — Mobs shouting out his Name—' 
Threats to Burn his House — ^Disturbed in the middle of the night when 
veiy ill — An average number of Persons are always ill — Hence always 
disturbed — Abusive Placards — Great Difficulty of getting Convictions — 
Got a Case for the Queen’s Bencli-^Found it useless — A I)ea<l Sell— 
Another Illustration — Musicians give False Name and Address — Get 
Warrant for Apprehension — They keep out of the way — Offenders not 
yet found and arrestetl by the Police — I^cgitimatc Use of Highways — 
An Old Lawyer’s Letter to The Times — Proposed Remedies; Forbid 
entirely — Authorize Police to seize the Instrument and take it to tl^e 
Station — An Association for Prevention of Street Music proposed. 

During the last ten years, the amount of street music has 
so greatly increased that it has now become a positive 
nuisance to a very considerable portion of the inhabitants of 
London. It robs the industrious man of his time ; it annoys 
the musical man by its intolerable badness ; it irritates the 
invalid; deprives the patient, who at great inconvenience 
has visited London for the best medical advice, of that repose 
which, under such circumstances, is essential for his recovery, 
and it destroys the time and the energies of all the intellec- 
tual classes of society by its contmual interruptions of their 
pursnila 
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hidrvmmls of torture permitted ly the Government to he in 
daily and nightly use in the streets of London. 


Organs, 

Bi*ass bands. 
Fiddles. 

Harps, 

Harpsichords, 

Hurdy-gurdies. 

Flageolets 

Drums. 


The humfm 
voice in 
various forms. 


Bagpipes. 

Accordions. 

Halfpenny whistles. 
Tom-toms. 

►Trumpets. 

Shouting out objects for sale. 
Iveligioiis canting. 
Psalm-singing. 


I have very frequently been disturbed by such music after 
eleven and oven after twelve o’clock at night. Ujx)n one 
occasion a brass band played, with but few and short inter- 
missions, for five hours. ^ 


Encouragers of Street Music. 


Tavern-keepers. 

Public-houses. 

Gin-shops. 

Beer-shops. 

Cofiee-shops. 

Servants. 

Children. 

Visitors from the country. 


Ladies of doubtful virtue. 

Occasionally titled ladies ; 
but these are almost in- 
variably of recent eleva- 
vation, and deficient in 
that taste which their sex 
usually possess. 


The habit of frequenting public-houses, and the amount of 
intoxication, is much augmented by these means. It there- 
fore finds support from the whole body of licensed victuallers, 
and from dll those who are interested, as the proprietors of 


The great encouragers of street music belong chiefly to the 
lower dasBcs of society. Of these, the frequenters of publie- 
bouses and beer-shops patronize tlie worst and the most 
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noisy kinds of music. The proprietors of such establishments 
find it a very successful means of attracting customers. 
Music is kept up for a longer time, and at later hours, before 
tho public-house, than under any other circumstances. It 
not unfrequently gives rise to a danco by little ragged 
urchins, and sometimes by half-intoxicated men, who occa- 
sionally accompany tho noise with their own discordant voices. 

Servants and children arc great admirers of street music ; 
also people from tho country, who, coming up to town for a 
short time, often encourage it. 

Another class who are great supporters of street music, 
consists of ladies of elastic virtue and cosmojx)litan tendencies, 
to whom it affords a decent excuse for di8j)layiiig their 
fascinations^! their own open windows. Most ladies resident 
in Loudon are aware of this peculiarity, but occasionally 
some few to whom it is not known liavo found very unpletisant 
inferences drawn, in coiisequenco of thus gratifying tlieir 
musical taste. 

Musical Peuformeiuj. 


Musicians, 

Italians 

Germans 

Natives of India , 

# 


English 

The lowest class of clubs 


Instruments, 

Organs. 

Brass bands. 

Tom-toms. 

Brass bands, fiddles, &c. 
Bands with double drum. 


Tho most numerous of these classes, tho organ-grinders, are 
mtives of Italy, chiefly from tho mountainous district, 
whase language is a rude patois, and who are entirely un- 
acquainted with any other. It is said that there are above 
iL thousand of these foreigners usually in London em- 
ployed in tormenting the natives. They mostly reside in 

z 2 
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the neighbourhood of Saffron Hill, and are, of course^ from 
their ignorance of any other language than their own, entirely 
in the hands of their padrones. One of these, a most perse- 
vering intruder with his organ, gave me a false address. 
Having ascertained the real address, he was sought for by 
the police for above a fortnight, but not discovered. His 
padrone becoming aware of his being wanUd^^ sent him on a 
country circuit. I once met, within a few miles of the Land’s 
End, one of these fellows whom I had frequently sent away 
from my own street. 

^’he amount of interruption from street music, and from other 
oc<!asional noises, varies with the nature and the habits of its 
victims. Those whose minds are entirely unoccupied receive 
it with satisfaction, as filling up the vacuum of time. Those 
whose thoughts are chiefly occupied with frivolous pursuits or 
with any other pursuits requiring but little attention from the 
reasoning or the reflective powers, readily attend to occasional 
street music. Those who possess an impaired bodily frame, 
and whose misery might be alleviated by good music at proper 
intervals, are absolutely driven to distraction by the vile and 
discordant music of the streets waking them, at all hours, in 
the midst of that temporary repose so necessary for confirmed 
invalids. 

By prof^ional musicians its effects are most severely 
felt. It interrupts them in their own studies, and entirely 
destroys the value of the instructions they are giving their 
domestic pupils. When they leave their own house to give 
lessons to their employers, the infernal'* organ still pursues 
them. Their Belgravian employer is obliged,* at every 
lesson, to bribe the itinerant miscreant to desist — his charge 
for this act of mercy being from a shilling to half-arciown 
each lesson. 
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It w, however, right to hint to the members of the 
musical profession, that their immediate neighbours do not 
quite so much enjoy even the most exquisite professional music 
when filtered through brick walls, or transmitted cii'cuitously 
and partially through open windows into the houses of their 
neighbours. I know of no remedy to propose for the benefit 
of the latter class, but I think that a proper self-respect should 
induce the professional musician himself to close his windows, 
and even to suffer the inconvenience of heat, rather than 
permanently annoy his neighbours. 

The law of retaliation, which is only justified when other 
arguments fail, was curiously put in force in a case which was 
brought under my notice a few years ago. An artist of con- 
siderable eminence, who resided in the west end of London, 
had for many a year pursued his own undisturbed and undis- 
turbing studies, when one fine morning his professional 
studies were interrupted by the continuous sound of music 
transmitted through the wall from his neighbour’s house.. 

Finding the noise continuous and his interruption complete, 
he rang for his servant, and putting his maul into the man’s 
hand desired him to continue knocking against the wall from 
whence the disturbance proceeded until he returned from a 
walk in the Park. He added that he should probably be 
absent for an hour, and that if any person called and wished 
to see him, he should be at home at the end of that time. 

On his return he was informed that the new tenant of the 
adjacent house had called during his absence, and that on being 
informed of the hour of his master’s return, he hod expressed 
his intention of calling again. A short time after this the new 
tenant of the adjacent house was introduced. He apolo- 
gized for this visit to a stranger, but said that during the last 
hour he bad been annoyed by a most extraordinary knocking 
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against the wall> which entirely interrupted his professional 
pursuits. 

To this the artist replied in almost precisely the same words, 
that during the previous hour he had been annoyed by a most 
extraordinary and unusual sound which entirely interrupted 
his professional pursuits. After some discussion it was settled 
that the piano should be removed to the opposite wall, 
and that it should be covered with a stratum of blankets. 

This arrangement went on for a few months; but the 
pupils and their relatives disapproving of a dumb piano 
gradually left the professor, who found it desirable to give up 
the house and rdtire to a more music-tolerating neighbourhood. 
In this case the evil was equal on both sides, and it was 
reasonable that the new comer should retire. 

In my own case it has often been suggested to mo to retaliate ; 
and as many of my interruptions have been intentionedy that 
course might be justifiable. But as they have been confined 
to one or two of the lowest persons in the neighbourhood, I 
thought it not right to disturb my more respectable neigh- 
bours. The means at my command for producing the most 
liideously discordant noises are ample, having a considerable 
collection of shrill organ pipes, with appropriate bellows, and 
an indefatigable steam engine ever ready to ivork them whilst 
I might be “ taking a walk in the Park.” I hope by the 
timely amendment of the law no person may be driven to 
practise what it refuses to prevent, and thus test the laws of 
the country by the reductio ad absurdum. 

It is difficult to estimate the misery inflicted upon thousands 
of persons, and the absolute pecuniary penalty imposed upon 
multitudes of intellectual workers by the loss of their time, 
destroyed by organ-grinders and other similar nuisances. 

1 have witnessed much and suffered more ; many commu- 
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nicatioDS on the subject have reached me, and I fear that 1 
may appear to have neglected several of them. I hope, 
however, that the great sacrifice of my own time, which has 
been forced upon me in order to secure the remainder, may 
be accepted as my excuse. I will now mention some few of 
the results. 

Even policemen have frequently told me that organs are a 
great nuisance to them personally. A large number of the 
police are constantly oii night duty, and of course these can 
only get their sleep during the day. On sucli occasions their 
rest is constantly broken by the nuisance of street music. 

A lady, the wife of an officer on half-pay, writes to me, 
stilting her own sad case. Her husband, suffering under a 
painfully nervous affection, is brought up to London for tlio 
benefit of medical advice. Under these circumstances a 
sensible improvement takes place, but it requires time and 
constant attention to advance the cure. In order to profit by 
the eminent skill which London supplies, the lady and her 
husband, at considerable sacrifice, take a very small bouse in a 
very quiet little square. Unfortunately, tlie organ-grinders 
liad possession of it, and no entreaties would banish them. 
The irritation produced on the invalid was frightful, and I 
feel it some relief not to have known its almost inevitable 
termination. 

Various accidents occur as the consequence of street music. 
It occasionally happens that horses are frightened, and perhaps 
their riders thrown ; that carriages are run away with, and 
their occupiers dreadfully alarmed and possibly even bruised. 

Tlie following casualties were reported, about three years 
ago, in most of the dally newspapers : — 

‘‘ Shocking Occubbknce. — S ix Childhen Run Ovbb and Mutilated. 
— Yesterday afternoon, shortly after four o’clock, a Gemiau band, whilst 
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perfbn&ing in the Old St. Panoras Road, was the cause of a roost dieadfol 
accident. At the time mentioned, the band referred to was playing at the 
comer of Aldenham Terrace, when a man named Charles Field was driving 
one of Atcherley’s (the horse-slaughterer’s) carts down Aldenham Street. 
At the end of Aldenham Street there is a great declivity into the St. Pancras 
Road, and just as the cart was turning it, laden with a dead horse, the big 
drum was beaten with extraordinary violence. A cart was standing on the 
opposite side of the road, to avoid which a short turn on the part of the 
driver of Atoherley’s cart was necessary. The sudden beating of the drum 
caused the iiorsc to take fright, and the driver being pitched head foremost 
from his seat, caused him to lose control over the animal he was driving, 
which dashed in amongst the children and others who were standing in the 
road listening to the music, knocking them down right and left. When 
the consternation created by the occurrence had subsided, no less than six 
IX)or children were found lying on the ground in a helpless condition, the 
vehicle having passed over some part of their persons. They were conveyed 
as fast as possible into the adjacent surgery of Dr. Sutherin, of 28, Aldcu- 
ham Terrace, who, with his assistant, promptly attended upon them. 

** William Hill, aged nine years, of 34, Staninore Street, who had sus- 
tained fractured ribs aud other injuries ; and 

** Charles Harwood, aged eleven years, of 4, Clarendon Square, with frac- 
ture of the left arm aud groin, as well as right leg, caused by the vehicle 
passing over them, were removed, by direction of Dr. Sutherin, to University 
College Hospital. 

** The other sufferers are Robert Tliwaitcs, of 2, St. Pancras Square, aged 
seven years, injury to leg and one of his feet ; 

** James Gunn, 34, SUnmore Street, crushed toes ; 

** William Young, 8, Percy Terrace, aged six years, contusion to head and 
face; and 

“ A child, name unknown, considerably injured. 

The persons who witnessed the occurrence do not attribute any blame 
to the driver ; but soon as it took place the German band were off with 
as little delay as possible.” — Daily Tekgniphf Oct. 3, 1861. 

If this sad accident had fortunately happened in Belgravia, 
there can be little doubt that the law would have been 
altered, in order to prevent the recurrence of such frightful 
misery. 

No attempt, however, has yet been made to remove the 
cause ; aud I have myself more recently seen a German brass 
band playing in a very narrow, crowded street, close to the 
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Bank of England, at three o’clock in the afternoon, making 
it difficult to pass, as well as dangerous to one’s pocket. 

On another occasion, at two o’clock, a German band was 
playing in Piccadilly, at that crowded part, the Circus. In 
both instances the police were looking on, and seemed to enjoy 
the music they were not directed to stop. 

I have obtained, in my owti country, an unenviable cele- 
brity, not by anything I have done, but simply by a deter- 
mined resistance to the tyranny of the lowest mob, whose 
love, not of music, but of the most discordant noises, is so 
great that it insists upon enjoying it at all hours and in every 
street. It may therefore be expected that I should in this 
volume state at least the outline of my own case. 

I claim no merit for this resistance ; although I am quite 
aware that I am fighting the battle of every one of my 
countrymen who gains his subsistence by his intellectual 
labour. The simple reason for the course I have taken is, 
that however disagreeable it has been, it would have been 
still more painful to have given up a great and cherished 
object, already fully within my reach. 1 have been com- 
pelled individually to resist this tyranny of the lowest mob, 
because the Government itself is notoriously afraid to fece it. 

On a careful retrospect of the last dozen years of my life, 
I have arrived at the conclusion that I speak within limit 
when 1 state that one-fourth part of my worlcing power has 
been destroyed by the nuisance against which I have pro- 
tested. Twenty-five per cent, is rather too large an additional 
income-tax upon the brain of the intellectual workers of this 
country, to be levied by permission of the Government, and 
squandered upon its most worthless classes. 

The effect of a uniform and contimumB sound, in distracting 
the attention or in disturbing intellectual pursuits, is almost 
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ingengiblo. Those who reside near a waterfall~even Niagara 
— ^havo their organs soon seasoned and adapted to its mono- 
tony. It is the change from quietness to noise, or from' one 
kind of noise to another, which instantly distracts the atten- 
tion. It would be equally distracted by the reverse — by the 
sudden change from the hum of the busy world to the stifl- 
ness of the desert. 

The injurious effect of noisy interruptions upon our atten- 
tion also varies with the nature of the investigations upon 
which we ore engaged. If they are of a kind requiring but a 
very small amount of intellectual effort, as, for instance, the 
routine of a public office, they will bo little felt. If, on the 
other hand, those subjects are of such a character as to require 
the highest efforts of the thinker, then their examination is 
interrupted by the slightest change in the surrounding cir- 
cumstances. 

When the work to bo done is proportioned to the powers 
of the mind engaged upon it, the painful effect of interruption 
is felt as deeply by the least intellectual as by the most highly 
gifted. The condition which determines the maximum of 
interruption is, — that the mind disturbed, however moderate 
its powers, shall bo "working up to its full stretch. 

Finding, many years ago, the increasing interruption of my 
pursuits from ^street music, as it is now tolerated, I deter- 
mined to endeavour to get rid of it by putting in force our 
imperfect law, as far it goes. I soon found how very imper- 
fect it is. 

The first step is to require the performer to desist, and to 
assign illness or other sufficient reason for the request. If 
a female servant is sent on this mission it is quite useless. 
The organ-player is scarcely ever acquainted with more than 
four or five words of our laugu^e : but these always the most 
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vulgar, the most offensive, and the most insulting. If a man- 
servant is sent, the Italians are often very insolent, and con 
stontly refuse to depart. But there are multitudes of sufferers 
who are ill and are in lodgings, and have no servant to send. 
Besides, the servants must occasionally be absent, being sent 
by their employers on their various duties. 

The principle on which I proposed to act is, whenever it 
can be fully carried out, usually very effective. It was simply 
this — to make it more unprofitable to the offender to do the 
wrong than the right. 

Whenever, therefore, an itinerant musician disturbed mo, 
I immediately sent out, or went out myself, to warn him away. 
At first this was not successful ; but after summoning and 
convicting a few, they found out that their precious time was 
wasted, and most of them deserted the immediate neighbour- 
hood. This would have succeeded liad the offenders been 
few in number ; but their name is legion : upwards of a thou- 
sand being constantly in London, besides those on their circuit 
in the provinces. 

It was not, however, the interest of those who deserted my 
station to inform their countrymen of its barrenness ; conse- 
quently, the freshly-imported had each to gain his own cjx- 
perience at the expense of his own and of my time. Perhaps 
1 might have succeeded at last in banishing the Italian nui- 
sance from the neighbourhood of my residence ; but various 
other native professors of the art of tormenting with discords 
increased as the licence of these Italian itinerants was en- 
couraged. Another event, however, occurred, which added 
much more seriously to my difficulty. 

Many years before I had purchased a house in a very cpiiet 
locality, with an extensive plot of ground, on part of which 
I had erected workshops and offices, in which I might carry 
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Oil the experimentfi and make the drawings necessary for the 
constmction of the Analytical Engine. Several years ago the 
quiet street in which I resided was invaded by a hackney* 
coach stand. I, in common with most of the inhabitants, re- 
monstrated and protested against this invasion of our comfort 
and this destruction of the value of our property. Our 
remonstrance was ineffectual : the hackney-coach stand was 
established. 

The immediate consequence was obvious. The most re- 
spectable tradesmen, with some of whom I had dealt for 
five-and-twenty years, saw the ruin which was approaching, 
and, wisely making a first sacrifice, at once left their deterio- 
rated property as soon as they could find for it a purchaser. 
The neighbourhood became changed : coffee-shops, beer-shops, 
and lodging-houses filled the adjacent small streets. The 
character of the new population may be inferred from the 
taste they exhibit for the noisiest and most discordant music. 

I have looked in vain for any public advantage to justify 
this heavy injury to private property. It will scarcely be 
lielieved that another hackney-coach stand actually exists 
within two hundred yards,* namely, that in Paddington 
Street, which has*a very large space unoccupied by any 
houses on either side of the street, and which had frequently 
cabs on it plying for hire during the whole night. 

In endeavouring to put in force the existing law, imperfect 
as it is, I have met with sundry small inconveniences which 
a Cabinet Minister might perhaps think trivial, but which, in 
a idight degree, try the temper even of a philospher. 

** The distance of the most eastern cab on the stand in Dorset Street 
from the spot in Paddington Street, on which cabs might stand without being 
any houses, is in reality less Uian 140 yards. 1 am not aware of 
•ay two cab-stands placed so near each other as those in question. 
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*Some of my* neighbours have derived great pleasure. from 
inviting musicians, of various tastes and countries, to play 
before my windows, probably with the pacific view of ascer- 
taining whether there are not some kinds of instruments 
which we might both approve. This lias repeatedly failed, 
even with the accompaniment of the human voice divine, 
from the lips of little^hoeless children, urged on by their 
ragged parents to join in a chorus rather disrespectful to their 
philosophic neighbour. 

The enthusiasm of the performer, excited by such applause, 
has occasionally permitted him to dwell too long upon the 
already forbidden notes, and I have been obliged to find a 
policeman to ascertain the residence of the offender. In the 
meantime the crowd of young children, urged on by their 
parents, and backed at a judicious distance by a set of vaga- 
bonds, forms (piite a noisy mob, following mo as I pass along, 
and shouting out rather uncomplimentary epithets. When I 
turn round and siywey my illustrious tail, it stops ; if 1 move 
towards it, it recedes : the elder branches are then quiet — 
sometimes they even retire, wishing perhaps to avoid my 
future recognition. The instant I turn, the shouting and the 
abuse are resumed, and the mob again follow at a respectful 
distance. The usual result is that the deluded musicians find 
themselves left in the lurch at the police-court by their en- 
thosiastic encouragers, and have to pay a heavier fine for 
having contributed to collect this unruly and ungenerous 
mob. « 

Such occurrences have unfortunately been by no means 
rare. In one case there were certainly above a hundred 
persons, consisting of men, women, and boys, with multitudes 
of young children, who followed me through the streets before 
I could find a policeman. To such an extent has this annoy- 
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a&oe of shouting out my name^ without or .with insulting 
epithets, been carried, that 1 can truly affirm, unless I am 
detained at home by illness, no week ever passes ydthout 
many instances of it. 

The police tell me that the children, who ore put up to 
the trick by their parents,’’ belong chiefly to several ragged- 
schools in my neighbourhood. I have myself repeatedly 
traced numbers of them into the Portman Chapel School, 
in East Street. In one instance 1 went into that school and 
made a fonnal complaint to the teacher, wlio expressed great* 
regret for it, and requested mo, if I could see any of the 
offenders, to point them out; but amongst the number of 
chfldren then present I was unable to identify the offenders. 

The insults arising from boys, set on by their parents, and 
from other older, and therefore less pardonable offenders, 
shouting out my name under my windows, or tis I pass along 
the streets, and even in the middle of the night, are of almost 
constant occurrence. Of course, I alwa]^s appear to take 
no notice of such circumstances. Only a few days ago, whilst 
1 was engaged upon the present chapter, 1 had occasion to 
{mss down Manchester Street : when I was about half way 
down, I hoard from tliat end of the street I had left, loud and 
repeated cries of Stop thief.” I naturally turned round, 
when I saw two young fellows at the comer, wlio repeated 
the cry twice, as loudly os they could, and then ran, as hard 
as they Wfere able, round the corner out of my sight There 
could be no mistake that this was intended to annoy me, 
because it happened at a time when there was no person 
except myself in the upper part of the street 

Another source of annoyance, fortunately only of a very 
limited amount, arises from a perverse disposition of some of 
my neighbours, who, in two or three instances, have gone to 
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the expense of purohanng worn-out or damaged wind instru* 
mentSy which they are incapable of playing, but on which 
they produced a discordant noise for the purpose of annoying 
me. One of these appearing at the police-court as a witness 
for an organ-grinder, was questioned by the magistrate, and 
informed that he would render himself liable to an indictment 
by the continuance of such conduct. Another foolish young 
fellow purchased a wind instrument with a hole iu it, with 
which he made discordant noises purposely to annoy me. 
•Travelling in a third-class carriago to Deptford, ho described, 
with great zest to the person sitting opposite to him, the 
instrument, its price, and the use he made of it. Tlio listener 
to this confidence was one of the best of my own draughta- 
men, who was quite as much disturbed by the fltlreiltjnnBb 
as myself. The {)olice were made acquainted with the 
and 1 believe still have, from time to time, their eyes upon the 
' young vagabond, 

Anotlier wilful distiubor of my quiet, was a workman 
inhabiting an attic in a street which overlooked my garden. 
When he returned daily to his dinner, this fellow, poBseanng 
a penny tin whistle, opened his window, and leaning out of it, 
blew his shrill instrument in the direction of my gaxden for 
about half-an-hour. I simply noted the fact in a memo-. 

' random book, and then omployetl the time he thought he was 
destroying, in taking my daily exercise, or in any othar out- 
door mission my pursuits required. After a persefersiliee in 
Ithis course during many months he discontinued 
ance, but for what reason I never knew. f 

i At an early period when 1 was patting the la# foici, as 
far as I could, for the prevention of this destr(ictk)il of my^ 
time, I received constantly anonymous letters, advll^^ 
and even threatening me with all . sorts of evils, such 
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